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Abstract  
This thesis investigates Rapid Serial Visual Presentation (RSVP) procedure as a tool to 
evaluate sexual interest in child sex offenders. Data examined derived from: convicted child 
sex offenders, convicted non-sexual offenders, released child sex offenders, men with 
children under the age of two and ‘normal’ males and females. Chapters 1 and 2 evaluate 
sexual interest in child sex offenders and explore the RSVP‘s attentional blink theories. 
Chapter 3 examines RSVP in child sex offenders and a group of offenders with no sexual 
offence history, showing child sex offenders did display enhanced attentional blink towards 
images of children. Chapter 4 examined released child sex offenders who did not show the 
hypothesised attentional blink effect. Chapter 5 looked into RSVP responses of fathers with 
children under two, and shows an opposite pattern of response to child sex offenders. Chapter 
6 showed that RSVP, using male and female images, elicited heightened attentional blink in a 
normative sample of females, but not the male sample. Chapter 7 examined the RSVP using 
erotic images of males and females on a sample of heterosexual males and females with no 
significant effect. Chapter 8 tested the reliability and validity of the RSVP in a subsample 
using the procedure twice, with a lapse of 1-2 weeks in-between and shows significant 
improvement from Session 1 to Session 2, Condition 1. This shows practice effect can 
influence performance on the RSVP. The main discussion will evaluate the results in terms of 
implications for the utility of the RSVP. 
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Introduction 
 
Evaluation of sexual interest in child sex offenders is an important issue with regards to 
assessment of the offender’s sexual interest. Clinicians are often required to make quick and 
accurate assessment of child sex offenders, this is important particularly in terms of treatment 
needs. Reviews concerning the measurement of deviant sexual interest document three main 
categories of assessment: self report, attention-based methods and the penile plethysmograph 
(PPG; e.g. Kalmus & Beech, 2005; Marshall & Fernandez, 2000; Murphy & Barbaree, 1994). 
Various techniques have been developed to discriminate physiological responses to visual and 
auditory stimuli. However, whilst sexual arousal is recognised to encompass various 
autonomic responses (Singer, 1984), penile tumescence, measured by the PPG, has become 
the most well-established, scientifically accepted measure of sexual interest (Quinsey & Earls, 
1990; Kalmus & Beech, 2005; Marshall, 1997). However, PPG suffer from various 
methodological faults and an effort is being made in trying to find a measure which avoids 
issues such as faking, suppression of penile erection and the use of nude child images. 
Recently, progress has been made in actively investigating the clinical utility of indirect, 
attention-based paradigms (Beech, Kalmus, Tipper, Baudouin, Flak & Humphreys, 2009; 
Kalmus & Beech, 2005; Flak, Beech & Fisher, 2007; Flak, Beech & Humphreys, 2009). It is 
important for those who are tasked with assessing offenders’ risk and needs to understand the 
nature and extent of deviant sexual interests through reliable and valid measures.  
Based on the methods currently used to evaluate sexual interest in child sex offenders 
this thesis attempted to investigate how sexual interest is associated with selectivity in 
attention to stimuli congruent with individuals’ sexual interest. Theorists have suggested that 
an erotic response may primarily be driven by an emotional affective reaction to seeing such 
stimuli, resulting in increased attention (Singer, 1984). Current techniques have looked at 
measures using viewing time of images of their sexual preference, these measures are often 
termed attention based measures which will be looked at in detail in this thesis. The 
underlying assumption is that individuals will demonstrate longer viewing times to images 
congruent to their sexual interest, as opposed images that are incongruent or neutral. 
Specifically the aim was to investigate an attention based method termed the Rapid Serial 
Visual Presentation (RSVP) paradigm which is a well established and researched procedure 
used within Cognitive Psychology and it measures an attentional deficit within the human 
nature termed the Attentional Blink (AB; Shapiro, 2001). The AB becomes apparent within 
the RSVP procedure when a stream of stimuli (e.g. word or images) are presented within or 
below 500ms of each other. An enhancement of the AB effect is particularly apparent if 
stimuli have some emotional significance to the participant (Anderson, 2005). The RSVP as a 
tool to measure sexual attraction in child sex offenders was looked at by Beech et al., (2008) 
where they did find child sex offenders to demonstrate a heightened AB towards child images. 
Therefore the overall aim of this thesis was to replicate and further the Beech et al., (2008) 
study and in detail examine the usefulness of the RSVP as a tool to measure sexual interest in 
child sex offenders. It is believed that the RSVP is very difficult to fake and manipulate by 
participants, it is very easy to use for both participant and experimenter and also highly cost 
effective. Most importantly, with the adaptations suggested in this thesis, this tool could be 
very useful for measuring treatment effectiveness in child sex offenders 
 
Specifically, the thesis will: 
 
• Evaluate and criticise various techniques and methods used to currently assess sexual 
interest in children 
• Investigate the RSVP in child sex offenders 
• Investigate the RSVP in normative samples 
• Investigate the validity and reliability of the RSVP 
 
Structure of the Thesis 
 
Part I (Chapter 1 and Chapter 2) 
The overall main issue addressed in this thesis is the use of the RSVP as a reliable and valid 
technique to measure sexual interest in child sex offenders. Chapter 1 reviews and critically 
evaluates techniques currently used to assess sexual interest in child sex offenders, such as the 
penile plethysmograph and other physiological and self-report measures. The chapter provides 
an insight into the literature and theoretical background of the term ‘deviant sexual interest’ in 
child sex offenders and current methods used evaluating sexual interest. The paper discuss 
theories such as ‘the sexual preference hypothesis’ (Freud & Blanchard, 1989), and the Singer 
(1984) theory of ‘sexual arousal’. Chapter 2 looks at the RSVP in detail and theoretical 
assumptions behind this procedure, in particular it examines theories of the AB and how they 
relate to child sex offenders attraction towards child images.  
Part II (Chapter 3 and Chapter 4) 
This part examines the RSVP with incarcerated (Chapter 3) and released (Chapter 4) child sex 
offenders. Specifically, Chapter 3 looks at responses towards child images within the RSVP 
stream in a group of incarcerated child sex offenders compared with a group of incarcerated 
offenders with no sexual offending history. The findings suggest that based on their AB 
response towards child images, the RSVP has the ability to detect sexual interest in child 
images in extrafamilial child sex offenders but not in intrafamilial child sex offenders. 
Chapter 4 compared responses of released child sex offenders with incarcerated offenders 
with no sexual offending background. The analysis of the data did not demonstrate any 
significant findings, the child sex offenders responses towards child images were equal to that 
of the control group, where no heightened AB was found towards child images, suggesting 
that for this particular group, the RSVP did not have the ability to detect sexual interest, 
 
Part III (Chapter 5, Chapter 6, Chapter 7 and Chapter 8) 
This part examines the RSVP on various normative samples in order to further establish the 
validity and reliability of the RSVP. In Chapter 5, a sample of fathers with children under the 
age of 2 years old was tested on the RSVP. This looked into whether fathers, who also have a 
strong connection with children, would display the similar AB effect towards child images 
found in the extrafamilial child sex offenders in Chapter 3, therefore the ‘new father’ group’s 
responses was compared with the same control group  tested in Chapter 3. The analysis 
showed no such findings. The group displayed the reverse effect, similar to the control group, 
where a higher AB effect was displayed for animal images compared to child images, 
suggesting that fathers do not have the attentional deficit towards child images displayed by 
child sex offenders in Chapter 3. Chapter 6 examined a heterosexual sample of males and 
females on the RSVP procedure, investigating whether similar responses towards clothed 
male and female images, as seen in child sex offenders responses towards child images, could 
be detected. The only significant finding in this chapter was a slight enhanced AB in the 
female group towards images of males. Chapter 7 expanded on Chapter 6 by examining 
responses of a sample of heterosexual males and females towards nude images of males and 
females. It was hypothesised that nude images would provide a more potent cue of sexual 
arousal compared with clothed images, which would be apparent in a heightened AB effect. 
However, this did not occur, no enhanced AB effect towards images were detected in either 
groups. Chapter 8 looked at the RSVP’s validity and reliability in a subsample of the males 
and females who participated in Chapter 6. The participants did the experimental procedure 
on two separate occasions. This was conducted in order to investigate participants’ 
performance on two separate occasions and whether their performance would change. 
Participants’ performance improved significantly in Condition 1 but not in Condition 2. The 
findings suggest that practice effect is an issue with the RSVP which needs to be considered 
for future use of this procedure, particularly in relation to measuring treatment effectiveness 
in child sex offenders. 
 
Part IV (Chapter 9) 
This chapter is the concluding chapter and discusses the findings of this thesis, draws some 
overall conclusions, looks at methodological limitations and improvements, and suggests 
future areas of research.   
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CHAPTER 1 
 
 
FORENSIC ASSESSMENT OF DEVIANT SEXUAL INTERESTS: THE 
CURRENT POSITION 
 
 
Chapter rationale 
The aim of this chapter was to look into and critically evaluate the area of assessment of 
sexual interest in child sex offenders. This paper provides the literature and theoretical 
background of the term ‘deviant sexual interest’ in child sex offenders. The paper looks into 
theories such as ‘the sexual preference hypothesis’ (Freud  & Blanchard, 1989), and the 
Singer (1984) theory of ‘sexual arousal’. The paper further also critically evaluates and 
discusses various means used to measure sexual interest in child sex offenders, such as the 
penile plethysmograph and other physiological and self-report measures. The paper concludes 
with suggesting that a new method of measuring sexual interest which avoids confounding 
variables and other difficulties related to the above mentioned methods are strongly needed 
within this area.   
 
 
 
 
 
The following chapter was published in Forensic Issues No.6, 2007.  
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 2 
 
 
The Rapid Serial Visual Presentation Test of Sexual Interest in Child 
Molesters. 
 
Chapter rationale 
The purpose of this chapter was to examine in detail the rapid serial visual presentation 
procedure (RSVP) and the theory behind the attentional blink. The paper starts by looking at 
some of the main attentional blink theories, such as the Inhibition Model, the Interference 
Model and the Two-stage Model. It also looks at event related potentials and functional 
resonance imaging research. The main outcome of discussing these theories is that the 
attentional blink is an established way of measuring shortcomings in our processing of visual 
information and automatic attentional capture does occur during the RSVP, in particular if the 
visual stimuli has some emotional valence to the subjects. The paper further tries to link this 
into sexual offenders and their attraction to children by using child images as stimuli within 
the RSVP procedure. 
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Note: No pdf document was available due to copyright issues, the word document below is 
the original sent to the publisher.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
The Rapid Serial Visual Presentation Test of Sexual Interest in Child Molesters 
 
 
Vanja E. Flak2, Centre for Forensic and Family Psychology, University of Birmingham 
 
 
Anthony R. Beech, Centre for Forensic and Family Psychology, University of Birmingham 
 
 
 
Glyn W. Humphreys, Behavioural Brain Sciences Centre, School of Psychology, University 
of Birmingham 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
2 Address for correspondence: Vanja Flak, Centre for Forensic and Family Psychology, 
University of Birmingham, Edgbaston, Birmingham.  B15 2TT UK.  UK. Email: 
vef581@bham.ac.co.uk 
Introduction 
Sexual preference is an important predictor of sexual recidivism in child molesters (Hanson & 
Bussière, 1998; Hanson & Morton-Bourgon, 2004). Measuring sexual preference is considered an 
essential part of clinical evaluation (Fisher, 1994; Freund, 1978) with an important aspect of sexual 
interest being the erotic response (Kalmus & Beech, 2005). Rempel and Serafini’s (1995) definition of 
the erotic response is that sexual desire is a psychological process and the physical response is ‘sexual 
arousal’. Singer (1984) proposed a theory of sexual arousal separating the erotic response into three 
independent chronological stages which can be independently experienced. The first stage, the 
aesthetic response, is the emotional affective reaction aroused by seeing an attractive face or figure 
leading to increased attention towards the individual. The second stage, the approach response, is 
more of a physical reaction, such as approaching the object of interest. The final third stage, the 
genital response, is a physiological response reflected as genital tumescence in males and is often the 
result of close proximity to the object of attraction. 
Singer (1984) notes that although a range of differing physiological responses arise in sexual 
arousal, the research literature argues that the most dependable, and most available to measure in 
males, is the genital response. As such, sexual offenders’ sexual preferences have typically been 
measured by their penile response to visual stimuli using the penile plethysmograph (PPG; see Chapter 
2, this volume). However, a number of reported problems associated with the use of phallometry have 
been observed in the literature such as: difficulty in its practical application, difficulty in 
interpretation, severe methodological problems, and the invasiveness of this instrument (Marshall & 
Fernandez, 2000).   
The need for a measurement tool which does not have the problems mentioned above is 
therefore in demand, and thus researchers have started to focus on computer based measures such as 
viewing time and information processing procedures for assessing attentional allocation to stimuli 
(Flak, Beech & Fisher, 2007; Kalmus & Beech, 2005). Unfortunately there has been little research 
applying these procedures to sex offenders. Tasks that have been used are the Implicit Association 
Test (IAT), the Emotional Stroop task, choice reaction time tasks, and the Gress paradigm. The IAT 
(Gray, Brown, MacCulloch, Smith & Snowdon, 2005; Mihailides, Devilly & Ward, 2004) is a test 
most often employed in social psychology to measure social beliefs (e.g., racism) implicitly and 
indirectly. Whether this can be used as a measure of sexual interest is discussed in Chapter 5 and 
Chapter 6 and Flak et al. (2007). The Emotional Stroop task (Smith & Waterman, 2004; see Chapter 8, 
this volume, and Flak et al. 2007) has been used to test information processing biases in sexual 
offenders. This is a measure of socio-affective responses to irrelevant stimuli. Whether it is capable of 
measuring true sexual interest has yet to be established. Choice reaction time measures (Giotakis, 
2005; Santtila, Mokros & Viljanen, 2006; Wright & Adams, 1994; see Chapter 4, this volume) reflect 
the time taken to indicate which category out of two or more a stimulus belongs to. This paradigm has 
some promising findings and appears to be able to measure sexual interest (Santtila et al. 2006). 
Finally, the Gress paradigm (2001; 2006a; 2006b; see Chapter 4,  this volume) employs both choice 
reaction time and viewing time combined and has been successfully applied to measure sexual interest 
in child sex offenders and other normative groups. 
Viewing time is based on the simple assumption that individuals will look at images found 
attractive longer than images found unattractive. This is validated by Rosenzweig’s (1942) 
observations that differential viewing times of sexual images correlate with sexual interest.  Similarly, 
Zamansky (1956) observed that homosexual men viewed images of naked men longer than images of 
naked women, while heterosexual men viewed images of naked women for longer. Kalmus and Beech 
(2005) note that recent studies using explicit stimulus sets to combine phallometry with measurements 
of viewing time, found viewing time to correlate well with measurements of sexual arousal, and, in 
addition, there were strong test-retest reliabilities (e.g., Abel, Huffman, Warberg & Holland, 1998; 
Harris, Rice, Quinsey & Chaplin, 1996). Two assessments using viewing time procedures are the Abel 
Assessment for Sexual Interest (Abel et al. 1998) and Affinity (Glasgow, Osbourne & Croxen, 2003). 
For more details on these measures, and other methodologies of assessing sexual interest see Kalmus 
and Beech (2005) and Flak et al. (2007). 
  In information processing terms, enhanced attention towards attractive images may have a 
number of measurable consequences (Flak et al. 2007; Kalmus & Beech, 2005). For example,  Kalmus 
and Beech (2005, p. 210) commented that the ‘increase in viewing time was not only the amount of 
time it took the viewer to look at the pictures but also a product of the degree of interference that each 
image produced on this easy reaction task’. Findings that measures viewing time and choice reaction 
time change across objects of differential sexual interest fits with Singer’s (1984) first stage of sexual 
arousal. However, to understand the specific factors that might be influenced by sexual interest, and 
how such factors might differ in sexual offenders, we need to utilise cognitive tasks where the 
particular underlying factors can be decomposed and assessed.   
One potential procedure that may be useful here is the rapid serial visual presentation (RSVP3) 
technique, which induces a so-called ‘attentional blink’ (AB) reflecting attentional limitations on the 
processing of rapidly presented images (Raymond, Shapiro & Arnell, 1992).  By looking at whether 
stimuli that attract sexual interest may induce an AB in participants, it may be possible to measure the 
automatic capture of attention by the stimulus. Also, since the effect of the AB is on the report of a 
different, second stimulus (see below), the effect may not easily be contaminated by the demand 
characteristics of the task (e.g., deliberately slowing responses to a sexually arousing image). Here we 
review the RSVP procedure as a tool to assess sexual interest in child sex offenders. 
In order to understand how the RSVP procedure can be utilised with sexual offenders it is 
important to understand some of the theoretical background concerning the AB and recent research 
using the paradigm. 
 
Rapid Serial Visual Presentation and the ‘Attentional Blink’ 
Our sensory system is at all times bombarded with information attempting to gain access to our 
consciousness. In order for us to make sense of the input we need to select information based on its 
level of importance. The consequences of selection, and particularly the time course over which 
selection may be influencing processing, can be examined through the AB. Typically the AB is 
revealed when participants make two or more predefined responses to stimuli in the rapid serial 
stream. If two images, target 1 and target 2 (T1 and T2), are presented within or below half a second 
(500ms) of each other, detection of the second image (T2) is often delayed such that the stimulus may 
not be reported at all (Shapiro, 2001). This is the AB. The effect is not due to low-level visual masking 
                                                 
3 RSVP is also used as an abbreviation of a forensic risk assessment tool (Hart, Kropp, Laws, Klaver, Logan & Watt, 
2003), however, it is also commonly used as the abbreviation for the rapid serial visual presentation procedure 
within cognitive psychology literature which is what we are referring to in this chapter. 
of the second target. If participants are asked not to report T1 but simply to report T2, then T2’s 
identification is greatly improved, indicating that the effect is induced when participants attend to T1 
for perceptual identification. 
  Several theories of the AB have been developed. Here we review three of the major 
contenders, (see Shapiro, 2001, for a more extensive discussion), and consider their implications for 
developing the AB as a tool to assess sexual interest. 
 
Theories of Attentional Blink 
 
The inhibitory model  
Broadbent and Broadbent (1987) were the first to report the AB using a RSVP procedure. In their task 
participants were instructed to detect a target and a probe word located at differing serial positions 
amongst a series of (not related) lower-case words. The number of items appearing between the target 
and the probe differed from trial to trial. Broadbent and Broadbent (1987) reported that if the target 
and the probe were presented consecutively, participants correctly responded to either the target or the 
probe but never to both. Interestingly, when time between target and probe decreased, the likelihood of 
identifying the probe-word accurately on target-correct trials substantially improved; in contrast, when 
probe was presented within 400ms post-target the participants frequently reported that they had not 
seen the probe at all. Similar findings were also reported by Reeves and Sperling (1986) and 
Weichselgartner and Sperling (1987). Broadbent and Broadbent (1987) concluded that this deficit in 
reporting both items was related to an inhibitory process operating at an initial stage when the targets 
were identified. This account lay at the heart of one of the first influential models of the AB, the 
inhibition model (Raymond et al. 1992). According to this model, identification of first target led to 
the inhibition of attentional and identification processes for some subsequent period, so that the second 
stimulus could not be identified (e.g., Shapiro & Raymond, 1994; Shapiro, Caldwell & Sørensen, 
1997a; Shapiro, Driver, Ward & Sørensen, 1997b). In an attempt to test the inhibition model Shapiro, 
Raymond and Arnell (1994) conducted several experiments looking at the effects of a range of target 
manipulations where the difficulty of the first target varied whilst the second target did not vary. The 
reasoning behind this was the difficulty of processing the first target should influence the degree of 
inhibition. The findings showed that task difficulty only correlated very slightly with the magnitude of 
the blink which was interpreted by the authors to not support the predictions of the inhibition model. 
Therefore the inhibition model was perceived as being an inadequate explanation of the AB effect. 
However, the research did give rise to a different ‘inhibitory’ model, the interference model which we 
will now briefly outline.  
 
The interference model 
Many models of human selective attention assume that there are two broad stages of processing. At 
the first stage sensory processing takes place in parallel. For example, in vision, features may be 
processed at various spatial scales, and these features may also be mapped onto stored representations. 
Subsequently, the stimuli may be consolidated into a representation in short-term memory, to enable 
the item to be reported (e.g., see Duncan & Humphreys, 1989). The process of consolidating an item 
into short-term memory may consume resources, and so is limited to just a few items at a time and 
also it may be limited across a given time period. Ward and colleagues (Ward, Duncan & Shapiro, 
1996) termed this the attentional dwell time. In the RSVP procedure, a T2 item appearing shortly after 
T1 has been presented may suffer because of the attentional dwell time consumed by T1, and this may 
induce an AB because there are not sufficient resources available to consolidate the representation of 
T2. This account differs from the inhibition account on at least one critical point, which relates to the 
amount of processing conducted on T2. While the inhibition account assumes there should be minimal 
processing of stimuli subject to an AB, the account in terms of the attentional dwell time does allow 
stimuli subject to the blink to be processed, at least to the extent that stimuli can activate stored 
representations during the first stage of processing (see above).  
Shapiro et al. (1997b) carried out a study providing evidence in favour of the interference 
account by the use of a priming measure. They proposed that ‘If the attentional blink prevents 
processing of further stimuli at very early levels of the visual system, then targets missed during the 
attentional blink should be unable to prime subsequent targets. If, however, priming can be observed, 
some degree of processing must take place during the attentional blink’ (Shapiro et al. 1997b, p. 95). 
In line with their reasoning priming effects for missed target letters were observed.  In further support 
of this finding Maki, Frigen and Paulson (1997) established that noncritical items in the RSVP did in 
fact prime a semantically associated T2 which were present either during or after the AB. Maki et al. 
(1997) concluded that word meaning does in fact survive the AB.  
 
 
The two-stage model 
A somewhat different model of the AB was offered by Chun and Potter (1995). Here, the 
identification of targets in the RSVP procedure are held to occur in two chronological stages. In Stage 
1 there is an immediate detection of the item, but the representation that is encoded can be easily 
forgotten or erased as subsequent RSVP stimuli are presented. In Stage 2 (a capacity-limited 
operation) a complete report of the target must be processed and consolidated further.  When Stage 2 
is busy with a target, a second target cannot be consolidated (Chun & Potter, 1995; Jolicaeur, 1998). 
Consequently, the AB happens due to decay of T2 representation occurring while T1’s processing is 
finished, so if an individual takes longer on T1 then the blink will increase resulting in a great delay 
imposed on T2. In contrast, the inhibition model suggests that there is a competition between the items 
in both perceptual and semantic processing resources, while the interference model proposes that the 
stimuli is processed and identified before selection, the theory suggests that participants select between 
possible targets from the succeeding presentation in the RSVP stream with the help of pre-set filters, 
where items presented during the AB are highly processed and compete in VSTM for identification 
(Shapiro et al. 1994). The AB reflects the competition of several items in the RSVP stream resulting in 
a delay in reporting T2 (Isaak, Shapiro & Martin, 1999). 
 
Event related potentials and functional magnetic resonance imaging research 
As mentioned above experiments have produced evidence that there is indeed a semantic processing of 
items presented during the AB (e.g., Luck, Vogel & Shapiro, 1996; Maki et al. 1997; Shapiro et al. 
1997b). Recent research of the AB has now utilised more advanced electrophysiological techniques 
such as event related potentials (ERP’s), and functional magnetic resonance imaging (fMRI). We will 
briefly go through some of the most recent findings adding support to assumptions made by the 
interference theory. 
ERP’s (for more detail on ERP, see Luck & Vogel, 2001) are a useful tool when looking at 
processing of stimuli in the RSVP paradigm. Resent research have been interested in looking at ERP 
waves in paradigms where stimuli is processed but not overtly reported by the participant (see Hillyard 
& Picton, 1987; Luck & Girelli, 1998 for more details). In these types of paradigms (RSVP) a 
comparison is made between ERP waveforms of stimuli detection versus no detection of stimuli. ERP 
waveforms are measured in positive and negative deflections termed ‘peaks’ ‘waves’ or ‘components’, 
they are often abbreviated with an ‘N’ or a ‘P’  (as a sign of positive or negative) followed by a 
number (signifying timing, for example ‘P1’ for the first positive peak or ‘P110’ signifying exact 
timed latency of 100ms; Vogel, Luck & Shapiro, 1998). Vogel et al. (1998) conducted multiple 
experiments employing ERP providing additional weight to the interference theory. In one experiment 
they looked at whether AB is a result of ‘suppression of sensory processing’ (Vogel et al. 1998. p. 
1659). The findings suggested the AB is a reflection of a late processing procedure of the stimuli (i.e. 
that AB occurs after identification of a stimulus has been accomplished). Further experiments by 
Vogel et al. (1998) looked at the N4004 component, as this has the ability to look at whether a word 
presented during the AB is in fact identified although not overtly reported (Besson, Kutan & Van 
Petten, 1992) which is precisely what they found. The results suggest T2 words presented for the 
duration of the AB was ‘identified to the point of meaning extraction’ (Vogel et al. 1998. p. 1664). In 
light of their findings mentioned above suggesting that stimuli is fully identified during the AB and 
that it is processed at least to a stage of word recognition during the AB, a final experiment looking at 
the P35 component (suggested to indicate whether a stimulus is processed in working memory; 
Doncin, 1981; Donchin & Coles, 1988) was conducted. The aim of this experiment was to investigate 
whether there is a specified time within the processing of stimuli where processing seizes during the 
                                                 
4 N400 is used to determine whether a stimulus has been identified even though it is not reported (Vogel et al. 1998).  N400 
is extremely sensitive to the level of mismatch between, for example, a word and a previously already established semantic 
context (e.g., Besson, Kutan & Van Petten, 1992). 
5 P3 component is believed to be related to updating of working memory (Donchin, 1981; Donchin & Coles, 1988). If P3 
wave is high it indicates that working memory is active if it is low or non-existents it indicates that working memory is not 
active.    
AB interval. The result confirmed their hypothesis where the P3 component was fully suppressed 
throughout the AB interval. Vogel et al. (1998) suggest this indicates the AB defect arises at the stage 
of working memory. They concluded ’our experiments provide strong evidence that the AB reflects an 
impairment that arises after stimulus processing has been completed, probably at the stage of working 
memory’ (Vogel et al. 1998. p. 1668).  
The notion of working memory has also been suggested in previous RSVP research by Potter 
(1976) using pictures as stimuli. Potter (1976) reported that if participants had to both perceive images 
and store them in working memory when presented at high speed an elevated rate of inaccuracy was 
observed. Potter (1976) suggested this may be due to overload in working memory during the RSVP 
which might be an indication attentional selection is important in relation to deciding which 
information is encoded or consolidated in working memory.  
Resent research by Kranczioch, Debener and Engel (2003) confirm Vogel et al’s (1998) 
findings. They compared ERP pattern of detected and missed T2’s presented within the AB interval. 
The result showed that detected T2 produced a P3 component while missed T2 did not. Similarly to 
Vogel et al. (1998) this indicates that detected T2 does enter ‘awareness’ (Vogel et al. 1998). 
As mentioned fMRI studies have also been conducted investigating the AB. Marois, Yi and 
Chun (2004) examined the AB by looking at consciously versus non-consciously perceived T2 items. 
Stimuli used included faces (T1), scenes (T2) and scrambled scenes (distractors). One of their findings 
suggested that dependent on whether T2 was overtly reported or not elicited differential activation in 
lateral frontal cortex where correctly detected T2 compared with missed T2 and control (T2 not 
present) increased the hemodynamic response. Another recent fMRI study by Kranczioch, Debener, 
Schwarzbach, Goebel and Engel (2005), produced slightly differential results than the Marois et al. 
(2004) study. Kranczioch et al. (2005) looked at letters presented successively where T2 was either 
presented within the AB span, outside the AB span, or not at all. The results revealed a substantial 
activation within the frontal and parietal cortices when T2 was detected relative to when it is missed. 
In contrast, when T2 was missed, a substantial increase in occipitotemporal regions was found 
compared to detected T2. Furthermore, increased activity was also found in several frontal and parietal 
areas when T2 was missed as opposed to when no target was presented. Interestingly, when T2 was 
detected there was a decrease in areas known to be involved in emotional processing. These findings 
were interpreted to reflect the predominant role of the frontal cortex in selecting consciously perceived 
items. Similar finding were also reported by Marois, Chun, and Gore (2000).   
 
Attentional capture and the AB 
Whichever account is put forward for the AB, the procedure provides a means of examining 
attentional limitations on visual information processing, either on the processing of T1 or on T2. 
Interestingly, there is some work indicating that an AB can be induced when T1 stimuli capture 
attention and are processed automatically. If there is capture of a T1 stimulus based on its sexual 
interest to a participant, then it is possible that a sexually interesting stimulus can induce an AB, and 
this might provide a measure of sexual interest. If this is truly an attentional capture effect, then an AB 
may be induced by a critical stimulus even when that item does not have to be reported – providing a 
way of examining attentional capture unmediated by demand characteristics of having to respond to 
T1. 
There is evidence that automatic attentional capture can occur in a variety of experimental 
paradigms, and under these conditions an irrelevant stimulus can affect report of stimuli relevant for 
the actual response. Many studies have examined effects of bottom-up salience – e.g., when a 
distractor is unique colour in a display (Theeuwes, 1992). However, capture effects may not only be 
based on bottom-up stimulus salience but on other factors such as the emotional context of the 
stimulus, whether the stimulus is part of the observer’s ‘set’ and whether people have been used to 
responding to that stimulus. For example, Harris and Pashler (2004) showed that emotional words, 
when occasionally presented in visual displays, attracted attention and prevented participants from 
reporting other target stimuli. Folk, Leber and Egeth (2002) examined the effects of attentional set on 
the AB. They had participants reported a red letter in an RSVP stream of grey letters. A grey letter 
preceding the red target could be surrounded by 4 small dots, which were either red or green in colour. 
Folk et al. (2002) found that report of the red target decreased if the dots appearing earlier were red 
compared with when they were green (these results reversed for green target letters, indicating that it 
was not the bottom-up saliency of either the red or green dots that captures attention). These results 
suggest that an AB was induced by a first stimulus capturing attention, and this occurred when the first 
stimulus matched the ‘set’ the participants had for the task (attend to red or attend to green). 
Kyllingsbæk, Schneider and Bundesen (2001) also showed similar capture effects from stimuli that 
people had frequently responded to as targets in a search task. If, as these results suggest, attention can 
be captured by stimuli that are emotionally salient, part of an attentional set, or frequently responded 
to as target, then it is possible that attentional capture in an AB procedure may provide one way to 
examine abnormal sexual interest in individuals. For example, people with an abnormal sexual interest 
in a particular type of person (e.g., young children) might find pictures of such individuals emotionally 
charged, and so allocate attention to such stimuli even if they are irrelevant to a given task. Similarly, 
the strong sexual interest may form part of an individual’s long term ‘set’ for attending to the world, 
tuning in the individual to attend to these stimuli rather than others. Or, the strong sexual interest may 
lead to particular stimuli being viewed regularly, and, due to this, the stimuli may then capture 
attention. Whichever is the case, it can be predicted that a stimulus linked to abnormal sexual interest 
may trigger a relatively strong AB in individuals. Also, judging from the study of Folk et al. (2002), 
this may even occur when the stimulus itself does not have to be responded to, though the effects 
might be enhanced when responses to the stimulus are required (e.g., when the stimulus of sexual 
interest is T1 in an AB procedure). 
On the other hand, Shapiro et al. (1997a) failed to find strong effects from an emotionally 
salient stimulus as T1 (the participant’s own name) in an AB procedure, but they did when that 
stimulus appeared as T2. In the latter case, there was a reduced AB (i.e., better report of T2) when 
participants saw their own names relative to when they saw the name of another person. This suggests 
that an alternative way to use the blink paradigm to examine sexual interest would be to examine 
recovery from the blink as a function of whether T2 is of sexual interest or not – though this might be 
affected by demand characteristics of reporting T2. Anderson (2005) conducted an experiment 
employing the RSVP with sexually arousing words as T2. He found sexually arousing words elicited a 
smaller AB effect compared to neutral T2 words (i.e. higher accuracy reporting sexually arousing 
words compared to neutral words). 
The converse of the idea that stimuli that capture attention induce a large AB is that stimuli 
that require minimal resources to process should generate only a weak AB (Anderson, 2005). Results 
consistent with this have been reported by Olivers and Nieuwenhuis (2005). These authors 
demonstrated that the AB was reduced when participants were encouraged into a relaxed mood state, 
for example by listening to music that they liked. They suggest that being in a relaxed state enabled 
participants to adopt a broader span of attention, so that more resources were available for stimulus 
processing. According to this idea a stimulus of sexual interest could have a different effect on a 
participant, with a reduced AB being generated if a sexually interesting picture induces a good mood. 
Nevertheless, the task may still provide an indirect index of sexual interest. This effect of mood may 
reflect a modulation at a neural level by activity in the locus correleus, as suggested by Niewenhuis, 
Gilzenrat, Holmes, and Cohen (2005) and simulated in recent computational models of the blink (e.g., 
Bowman & Wyble, 2007; Nieuwenhuis et al. 2005; Dehane, Sergent & Changeux, 2003). 
 
 
 
Assessing sexual offenders using the RSVP paradigm 
 Can the blink be applied to measure abnormal sexual interest? Beech, Kalmus, Tipper, Baudouin, 
Humphreys and Flak (submitted) examined the AB with sexual offenders, contrasting pictures of 
children with pictures of animals as T1. If there was sexual interest to the picture of the child, then an 
AB may be induced, due to greater attentional engagement on the child T1 than the animal T1. The 
data matched this proposal. When T1 was a picture of a child, a greater deficit in reporting of T2 was 
detected for the sexual offenders. This effect was not found in a normal control group of non-sexual 
offenders.  
In order to further establish the RSVP procedure as being sensitive to sexual interest, a few 
other unpublished studies have been conducted using normative samples of heterosexual males and 
females comparing whether images of males and females induce a larger AB compared with animals. 
For example, if males have stronger attraction to images of females compared with images of males 
and animals, then male participants should show a greater AB when images of the females are T1 as 
opposed to males and animals; the opposite may apply for female participants.  
Grace (2005) examined the RSVP procedure with T1 images of clothed and unclothed 
males/females on a sample of heterosexual male and female college students. There was an overall 
significant difference in the AB induced by clothed and unclothed images, with  images of nude 
females eliciting a particularly large blink in males (in contrast, images of nude males did not elicit a 
greater AB than images of nude females in female participants). Hudson (2005), in contrast, failed to 
establish differences between images of clothed males and females as T1, on male and female 
participants, suggesting that the images need to be potent cues for sexual interest to be effective. 
  
 
 
Problems with the RSVP paradigm 
 
Anxiety 
One concern raised with the RSVP paradigm is the potential issue of anxiety that child molesters may 
exhibit while viewing images of children – perhaps because for these individuals sexual interest is 
associated with punishment and imprisonment. Anxiety, cued by the pictures, may even have an effect 
independent of the individual’s direct sexual interest in a particular image, making interpretation of 
any positive result difficult (is a given individual showing increased sexual interest or increased 
anxiety, associated with the images?). To test this, we are currently measuring anxiety alongside 
measuring the AB in offenders. We will ask whether anxiety levels predict any enhancement of the 
AB to pictures of children, in these individuals.  
 
Faking 
Another important issue in relation to assessment tools for child sex offenders is the problem of 
faking.  For example, it has been argued that faking can affect the PPG measures of sexual interest 
(e.g., Henson & Rubin, 1971; Laws & Rubin, 1969; Laws & Gress, 2004; Laws & Holmen, 1978), and 
an important question is whether the same may hold for the AB. The AB is revealed by worse 
identification of the T2 stimulus after a T1 that draws sexual interest. To fake the effect of the test, 
participants would have to realise this and not report the T2 after the ‘control’ T1 stimulus (the 
animal). This is possible. However, we are also interested in whether an AB could be induced by a 
sexually interesting T1 stimulus even when only T2 has to be reported (see Beech et al. submitted). 
Here participants do not have to make a response to T1, reducing the possibility that they could alter 
their responses to T2 based on noticing consciously what T1 was. Further work is needed to verify 
this. It would also be interesting to examine whether sexually arousing T1 images could induce an AB 
even when they are not correctly/consciously identified – it is possible that the image could draw 
attention to itself unconsciously, even if it is not then available for perceptual report (e.g., when 
participants miss-classify the T1 item). This should be tested under conditions in which T1 report is 
made difficult. 
 
Procedural problems 
One other concern in relation to the RSVP procedure is the problem of fatigue and tiredness associated 
with conducting the experiment. The rapid visual presentation conditions make the task quite 
demanding on an individual’s attentional span. This could add noise to any measurement, making it 
less diagnostic of abnormal sexual interest. Work here is required to examine whether the effect of 
sexual images on the AB are found with the stimuli presented in short blocks of trials, to maximise the 
participant’s attention throughout.  
 
Clinical Implications 
The preliminary research conducted to date indicates that the RSVP procedure could potentially be a 
useful tool in assessing sexual preference in child molesters. It is also possible that this paradigm 
could be used as an alternative to PPG due to the problems inherent in the latter procedure. The benefit 
of the RSVP procedure is that it can be implemented in any setting with access to a computer and it is 
very easy for the researcher to comprehend and use. This makes it very useful, particularly as it is 
relatively simple for the participant to complete and may cause less stress or upset than the PPG, 
whilst at the same time being more difficult to fake.  
 
Conclusions 
Previous research has looked into benefits and downfalls of the PPG, and researchers have identified a 
need for an easy accessible assessment tool without the problems inherent in the PPG.  The RSVP 
procedure is a new way of assessing deviant sexual interest in child sex offenders,  linked to the 
consolidation of information in short-term memory (Beech et al. submitted) and/or to interference 
from the time taken for attention to be disengaged from T1 (the attentional dwell time). Thus, if there 
is an effect of sexual interest in relation to the image shown as the T1 stimulus, then it becomes 
possible to link it to an explicit theory of visual selection. Further work is now required both to 
establish the robustness of the effect and to evaluate the conditions under which it occurs. 
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CHAPTER 3 
RAPID SERIAL VISUAL PRESENTATION PROCEDURE: A 
MEASURE OF SEXUAL INTEREST IN INCARCERATED CHILD SEX 
OFFENDERS?  
 
Chapter rationale 
This chapter investigates the RSVP and the ability this cognitive procedure has to detect 
sexual interest in Child images with a sample of 12 intrafamilial child sex offenders, 14 
extrafamilial child sex offenders, and 17 non-sexual offenders (i.e., convicted offenders with 
no previous sexual offence history). The findings suggest that the RSVP procedure does have 
the ability to detect sexual interest in the sample of extrafamilial child sex offenders, where a 
heightened error rate following child images was found. The intrafamilial child sex offenders 
and the control group produced similar results where they did not show a heightened error rate 
towards Child images.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rapid Serial Visual Presentation Procedure: A Measure of Sexual Interest in incarcerated 
Child Sex Offenders? 
 
Introduction 
The study reported in this chapter investigated the responses acquired within the rapid serial 
visual presentation procedure (RSVP) in a child sex offender sample compared to an 
offending sample control group with no sexual offending history. In addition, this study also 
looked at the potential bias of anxiety and social desirability related to performance on the 
RSVP. Cognitive models looking at anxiety emphasises the attentional bias and vigilance 
anxiety can have to threat related stimuli and the aetiology and maintenance of anxiety (e.g., 
Beck, Emery & Greenberg, 1985; Beck & Clark, 1988; Bower, 1981). For reviews and more 
information see Williams, Watts, McLeod and Mathews (1997); Mathews and MacLeod 
(1994). Attentional capture by threat related stimuli have been consistently shown in clinically 
anxious individuals (e.g. MacLeod, Mathews & Tata, 1986) as well as individuals displaying 
high trait anxiety (MacLeod & Mathews, 1988; Mogg, Bradley, De Bono & Painter, 1997). 
Sex offenders may experience a certain level of state anxiety when images of children are 
displayed due to the nature of their offending where they have been punished by 
imprisonment for their offences. Based on their potential anxiety related heightened 
awareness to these Child images it is possible that level of anxiety may induce a heightened 
AB when T1 Child images are presented. Social desirability is also an issue when participants 
take part in these types of experiments (Gannon & Polaschek, 2005), where a desire to please 
the experimenter may reflect their performance in the experimental task.  
Therefore, the aim of this chapter was to investigate whether the RSVP would have 
the ability to detect sexual interest in Child images compared to Animal images by looking at 
their response towards Child images, replicating Beech, Kalmus, Tipper, Flak and Humphreys 
(2008) study which found that sex offenders displayed a heightened AB towards T2 images 
(chair/train) when T1 images were children compared to images of animals. In addition, this 
chapter also wanted to look at the potential relationship and/or mediating effect anxiety and 
social desirability could possibly have on a potential heightened AB effect towards Child 
images. 
 
 
 
 
The specific hypotheses were:  
 
Hypothesis 1: Child sex offenders compared to offending controls will display more errors 
detecting T2 following detection of T1 images of children compared to images of animals 
 
Hypothesis 2: Extrafamilial child sex offenders will display poorer performance on detection 
of T2 images following T1 images of children compared to intrafamilial child sex offenders 
due to a hypothesised stronger sexual attraction towards children (PPG studies have found 
strong evidence for this, Beech et. al., 2008; Flak, Beech & Fisher, 2007). 
 
Hypothesis 3: Level of Anxiety may influence T2 accuracy to T1 images of children in child 
sex offenders in comparison with images of animals, in both conditions.  
 
Hypothesis 4: Based on previous literature stating that attention based measures such as the 
RSVP are susceptible to be resistant to desirable responding (Beech et. al., 2008; Flak, et. 
al.,2009), it is hypothesised that no significant interaction will be observed between measures 
of Social Desirability and T2 accuracy, irrespective of whether T2 follows T1 Animal or 
Child images, for both conditions. 
 
Method 
 
Participants 
Participants who took part were male prisoners from Prison A and Prison B service. In total, 
238 convicted child sex offenders were approached to participate in this research, 12 
intrafamilial (mean age 51.17; SD, 15.58), 14 extrafamilial (mean age 28.28; SD, 20.03) child 
sex offenders took part. In the control group, 249 convicted offenders with no previous sexual 
offending history were approached to participate, 17 took part (mean age, 40.41; SD, 14.38). 
Age range for all participants was between 23 and 86 (mean age, 45.98; SD, 16.99). Two 
participants were excluded, one participant had already been involved in previous treatment, 
whilst the other one had been wrongly classified as a child sex offender. All sex offenders 
taking part had not received any previous treatment. 
Within the control group 10 (59%) had convictions of drug offences and 7 (41%) for 
deception/fraud/conspiracy offences. The sex offender group were classified (Intrafamilial 
versus Extrafamilial) by victim type and the relationship to the perpetrator. Sex offenders 
were classified as intrafamilial offenders if they had a parental/family relationship of some 
sort to the victim/s. This therefore included fathers, step-fathers, grandfathers and uncles. Sex 
offenders were classified as extrafamilial if they had no parental or family tie to the victim/s, 
this included teachers, neighbours, strangers, babysitters and acquaintances. See Table 1 for 
demographic information of the three groups. Statistical analysis showed there were no 
significant differences between the groups on any of the demographic variables. 
 
Table 1. Demographic Information  
 
 Extra-familial 
Offenders 
Intra-familial 
Offenders 
Controls * Sign <.05  
** Sign < .01 
 
Mean age (SD) 48.28 (20.03) 51.17 (15.58) 40.41 (14.38) Ns 
Mean age when 
convicted of first 
sexual offence (SD) 
39.50 (18.32) 45.00 (16.10) n/a Ns 
Ethnicity 
Caucasian 
African Caribbean 
 
14 (100%) 
 
 
12 (100%) 
 
14 (82.40%) 
3 (17.60%) 
Ns 
 
Previous sexual 
convictions 
4 (28.60%) 2 (16.70%)  Ns 
Previous other 
convictions (non 
sexual)  
8 (57.10%) 7 (58.30%)  Ns 
Denial of sexual 
conviction 
1 (7.10%) 2 (16.70)  Ns 
Admitting sexual 
conviction 
13 (92.90%) 10 (83.30%)  Ns 
Victim mean 
number (SD) 
5.79 (8.64) 1.83 (0.94)  Ns 
Victim gender 
Female 
Male/Male + Female 
 
8 (57.10%) 
6 (42.90%) 
 
8 (66.70%) 
6 (42.90%) 
  
Ns 
Ns 
 
Victim age 
0-5 
6-11 
12-16 
 
- 
8 (57.10%) 
6 (42.90%) 
 
2 (16.70%) 
7 (58.30%) 
3 (25%) 
  
 
Ns 
Ns 
 
IQ 105.21 (11.20) 106.66 (12.99) 98.06 (15.13) Ns 
 
 
Design 
The design was a repeat from the design used in the Beech et. al., (2008) study. There were 
two conditions, these were counterbalanced to control for order effects. In Condition 1 the 
participants had to report T1 and T2, this investigated whether an increase in error rate was 
detected in T2 when T1 was accurately reported. In Condition 2 the participants had to report 
T2 only, this was to measure and control for difficulty in reporting T2 when T1 did not have 
to be reported. In total, there were 11 images in each trial, divided into 4 blocks (short break 
in between each block), with 216 trials in total. All images in each sequence were sequentially 
presented for 100 milliseconds and to reduce primacy and recency effect the first and last 
image was neutral in every sequence. T1 image was always positioned between the second 
and seventh position. T2 was always positioned between the third and ninth position, and it 
followed either immediately (stimulus onset asynchrony [SOA] = 100 ms), immediately but 
one (SOA = 200 ms), or immediately but two (SOA = 300 ms) images after the presentation 
of T1. The pictures assigned to the particular interval were counter-balanced across 
participants within each group. The analysis used T2 detection accuracy as a dependent 
variable for both conditions when T1 was also accurately identified in Condition 1. T2 stimuli 
had one of four separate responses (chair left, chair right, train left, train right), therefore level 
of chance of accurate detection was at 25%. 
 
Stimuli 
The images were all drawn from 610 commercially available images, 216 were used as T1 
stimulus divided into 178 images were neutral images, 108 animals and 108 child images (all 
clothed).  216 were used as T2 stimulus, with 108 trains and 108 chairs (half facing left/ half 
facing right).  T1 child images were all in natural settings, either full body or facial length 
images of either a single child or children in groups. Age ranged between 6-11 years old. The 
T1 animal images included domestic and wild mammals, birds and reptiles.  Images were 
again facial, half-length or full-length pictures of single or groups of animals in natural 
settings.   
 
Procedure 
Each experimental procedure followed standardized scripted instructions (Appendix A). Prior 
to performing the experimental task the participants were requested to do the Ammons Quick 
Test (Ammons & Ammons, 1962. Appendix B) and the Balanced Inventory of Desirable 
Responding/Paulhus Deception Scale (BIDR/PDS, 1998. Appendix D). The anxiety 
questionnaires (State-Trait Anxiety Inventory; STAI: Spielberger, 1983. Appendix C) were 
completed immediately prior to and following the  experimental task. On arrival the 
participants were given a brief description on what the experiment would entail. On 
completion of the experiment, the participants were debriefed briefly on the purpose of the 
study and were also informed that they could withdraw from the study at any point prior to 
write up of the study. They were also informed that they would have the possibility to be 
debriefed on the purpose of the experiment once the study had been completed. This was done 
in order to ensure the RSVP measures validity. Each participant completed the experiment in 
a standardized testing suite, before completing the experiment all participants signed a 
consent form. All participants completed Condition 1 and Condition 2. The approximate time 
for each session lasted between 20 to 40 minutes. All responses were made on a computer 
keyboard adapted to the experimental conditions. In Condition 1, participants were instructed 
to press the corresponding key of whether they had seen a child or an animal, and then 
whether they had seen a chair or a train and whether it was facing towards the left or the right 
direction. In Condition 2, the participant only responded to whether they had seen a chair or a 
train and which way it was facing (left/right). The participants were instructed to respond 
every time even if they were uncertain (make a guess). A break was integrated into the 
conditions between each block, and a further break was allowed between Condition 1 and 
Condition 2. It was up to the participant whether to use these breaks or continue with the 
experiment.    
 
Measures used 
Ammons Quick Test (Ammons & Ammons, 1962. Appendix B). The Ammons Quick Test 
(Ammons & Ammons, 1962) was used in order to obtain a reliable Intelligent Quotient (I.Q.) 
for each participant. This test involves picture-vocabulary assessment, the administrator reads 
up a list of words where the participant is required to point to the picture (1 out of 4) that 
depicts the word best. The test correlates well with the WAIS I.Q. (Mortimer & Bowen, 
1999). The test was perceived to be sufficient enough to evaluate if the participants 
intellectual functioning were appropriate to complete the RSVP task. 
 
State-Trait Anxiety Inventory (STAI: Spielberger, 1983. Appendix C). To obtain a reliable 
measure of level of state and trait anxiety the STAI (Spielberger, 1983) was administered. The 
measure consists of 40 items with a four-point likert scale. The STAI measure Trait-Anxiety 
and State-Anxiety. In this context Trait-Anxiety represents a trait-like inclination with an 
overly tense and anxious appearance and stressful situations are perceived dangerous or 
threatening (Spielberger, 1983). State-Anxiety refers to an unstable momentary emotional 
state of tension, apprehension and worry. State-Anxiety is affected more by the situation of 
testing compared to Trait-Anxiety (Spielberger, 1983). State-Anxiety scale (20 items) assess 
how the participant feels ‘right now, at this moment’, whilst Trait-Anxiety (20 items) assess 
how the participants feel ‘generally’. 
 
The Balanced Inventory of Desirable Responding/Paulhus Deception Scale (BIDR/PDS, 
1998. Appendix D). The inventory PDS is often used in evaluating honesty of responses as 
research have shown the impression management sub-scale can distinguish between ‘fakers’ 
and ‘non fakers’ (Paulhus, 1998). The inventory consists of 40 items with likert scale 
responses measuring two components of desirable responding; Self-Deceptive Enhancement 
(SDE) and Impression Management (IM). SDE looks at the participants’ ability to give honest 
but inflated self-descriptions, likened to narcissism (Paulhus & John, 1998; Paulhus, 1998). 
This scale measures a stable trait-like predisposition towards an overly self-favourable 
disposition as opposed to an intentional attempt to mislead others (Paulhus, 1998). The IM 
measures an individual’s conscious attempt to show themselves in a positive way to others 
through over-endorsement of positive self referent statements. This is reinforced by the 
situation of testing as opposed to being a trait-like tendency. High scores on this measure 
suggest the participant may be exaggerating and with intention trying to impress others 
(Paulhus, 1998).  
 
Equipment 
The experiment was conducted on an Intel Celron 1.7 GHz tower computer connected to a 
15inch CRT monitor. A standard QWERTY keyboard was used for responses, with keys 
being labelled with the appropriate response (Insert- CHAIR LEFT, Delete TRAIN LEFT, 
Page up – CHAIR RIGHT, Page down – TRAIN RIGHT, End– ANIMAL, Home – CHILD). 
To prevent wrong keys being pressed, all surrounding keys were removed. The experiment 
was presented using E-prime for Windows. 
 
Ethical Approval and Consent 
Ethical approval was obtained from the University of Birmingham’s Ethics Committee at the 
University of Birmingham, Birmingham, United Kingdom (Appendix E) and from Prison B 
and Prison A (Appendix F) 
 
 
 
Data Analysis 
A Four Way Repeated Measures ANOVA was performed on the RSVP data. The Independent 
variable was Group (Intrafamilial, Extrafamilial and Control), within subject factors were 
Condition (Condition 1: reporting of T1 and T1. Condition 2: reporting of T2 only), T1 
Category (child/animal) and Interval were the three repeated measures variables (SOA of 100 
ms, 200ms and 300ms). The dependent variable was T2 accuracy. The analysis was 
performed using SPSS Version 16.0.  
 
Results 
Result of the overall multivariate analysis are displayed in Table 2. It can be seen from the 
analysis that a significant main effect of Condition was found, F (1, 40), =283.705, p < .000, 
a significant main effect of Interval, F (2,80), = 4.421, p < .05, a significant interaction 
between Interval and Group, F (4,80), = 3.155, p < .05, a significant interaction between 
Condition, Category and Group, F (2,40),  = 6.824, p < .005, and a significant interaction 
between Condition and Interval, F (2,80), = 5.039, p < .01. The significant effect of 
Condition indicates AB improvement across the two conditions, participants were less 
accurate in Condition 1, where both T1 and T2 had to be reported (44.82%) compared to 
Condition 2 where T2 only had to be reported (71.57%). The significant main effect of 
Interval indicates that participants improved their accuracy across the Intervals, with lowest 
performance at Interval 1 and highest performance at Interval 2, see Table 3 for an overview 
of these scores. Further, a significant between subjects effect was found, F (2, 40), = 3.195, p 
< .05. suggesting overall, between the two conditions, the groups differed significantly to 
each other in performance. 
 
 
 
 
 
 
 
 
 
 
 
Table 2 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
2 
40 
 
3.19 
 
.05 
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
 
1/40 
1/40 
2/80 
2/40 
2/40 
4/80 
1/40 
2/80 
2/80 
2/40 
4/80 
2/80 
4/80 
 
283.75 
.03 
4.42 
1.28 
2.68 
3.15 
.29 
5.04 
1.50 
6.82 
2.18 
1.37 
.23 
 
.000 
 
.05 
 
 
.05 
 
.01 
 
.01 
ª Only p values of .05 or less are reported 
 
Table 3 
Mean Percentage Accuracy, Standard Error score T2 score by Interval 
Condition Interval 1 (M/SE) Interval 2 (M/SE) Interval 3 (M/SE) 
Condition 1 42.78% /2.77 43.77%/2.80 47.72%/3.12 
Condition 2 71.46%/2.54 71.73%/2.59 71.53%/65.76 
 
 
Testing of Hypothesis 1: Child sex offenders compared to offending controls will display 
more errors detecting T2 following detection of T1 images of children compared to images of 
animals. 
 
Condition 1 = report of T1 and T2 
Condition 2 = report of T2 only 
 
Hypothesis 1 suggested that child molesters, compared with the control group of non-sexual 
offenders, would produce more errors detecting T2 following T1 images of children. The data 
was subjected to a four-way repeated measures ANOVA, independent variables were Group 
(Between: Extra-familial, Intra-familial and Control), and within subjects factors were 
Interval (0, 1, 2) and Category (T1: child/animal). The Dependent variable was percentage 
(percentage was calculated as Raw Scores x 100/36) of T2 accuracy (chair/train and direction) 
when T1 was also accurately reported. Responses where the participant inaccurately identified 
T1 were excluded from the analysis as T2 reporting would in this case not be a function of the 
image identified in T1. Accuracy of T2 scores were obtained by the participant’s ability to 
accurately identify whether they saw a chair or a train and which way it was facing (left of 
right) and therefore level of chance was 25%. In both conditions all participants were 
observed to perform above levels of chance. 
 
See Table 4 for a complete overview of the Multivariate ANOVA, and Table 5 for an 
overview of the accuracy percentage scores for Condition 1 and Condition 2 across the groups 
for Animal and Child stimuli. The analysis showed a significant interaction between Category 
and Group F (2, 40) = 7.329, p < .01 suggesting Category had a differing effect across the 
three groups, this was mainly due to the difference in performance of the groups where Extra-
familial offenders displayed lower accuracy of T2 when T1 was a child (42.45%) compared to 
animal (48.53%) whereas the opposite pattern emerged for both the Intra-familial group 
(child: 51.92%; animal: 49.83%) and the Control group (child: 39.76%; animal: 36.43%). 
Further a highly significant main effect of Interval, F (2, 80), = 9.018, p < .001 was found. 
The total average overall accuracy for T1-T2 Interval for all groups was 42.78% for Interval 
0, 43.97% for Interval 1, 47.72% for Interval 2 confirming that the conditions demonstrates 
the desired AB (See Table 2). 
 
Further, repeated measures t-tests were performed on total score of animal and child where T2 
accuracy score was condensed into total animal and child scores across T1 and T2 interval. 
This analysis was conducted to look at whether there were any significant differences in 
responses in the individual groups. All three groups displayed significant differences, Extra-
familial t = 2.976, p<.05, Intra-familial t = -.870, p>.05 and Control t= -2.335, p<.05.  
 
Table 4 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
1 
40 
 
1.78 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
1/40 
2/80 
2/40 
4/80 
2/80 
4/80 
 
.040 
9.08 
7.33 
1.80 
1.60 
1.19 
 
 
.0001 
.01 
ª Only p values of .05 or less are reported 
 
Table 5 
Percentage Accuracy, Mean and Standard Deviation T2 Accuracy Scores by T1 Child and 
Animal Categories in Condition 1 and Condition 2 
 
Category Control Group Intrafamilial 
Group 
Extrafamilial 
Group 
Condition 1 
Animal 
M 
SD 
Child 
M 
SD 
Total Score 
M 
SD 
Condition 2 
Animal 
M 
SD 
Child 
M 
SD 
Total Score 
M 
SD 
 
 
 
36.44 % 
4.51 
 
39.76 % 
4.53 
 
38.09 % 
4.43 
 
 
61.00% 
4.24 
 
61.82 % 
4.01 % 
 
61.41 % 
4.06 
 
 
49.84 % 
5.37 
 
51.92 % 
5.39 
 
50.88 % 
5.28 
 
 
80.01 % 
5.05 
 
79.01 % 
4.78 
 
79.51 % 
4.83 
 
 
48.53 % 
4.97 
 
42.45 % 
4.99 
 
45.49 % 
4.88 
 
 
72.94 % 
4.67 
 
74.66 % 
4.43 
 
73.80 % 
4.47 
 
 
 
Testing of Hypothesis 2: Extrafamilial child sex offenders will display poorer performance on 
detection of T2 images following T1 images of children compared to intrafamilial child sex 
offenders due to a hypothesised stronger sexual attraction towards children.  
 
Hypothesis 2 suggested that performance in detection of T2 following T1 image of a child 
would be more prevalent in extrafamilial offenders compared to Intrafamilial offenders. 
Therefore to further explore the above significant interaction result between Group and 
Category an outcome score was formed by creating a score derived by calculating the total 
accurate T1 Animal scores subtracting the total T1 Child accuracy score for each individual 
participant. This gives a number where a positive value indicate poorer performance when T2 
images followed T1 Child images, whilst scores with a negative value indicated poorer 
performance when T2 images followed T1 Animal images.  For an overview of scores see 
Table 6 of T1 performance across Groups in Condition 1. 
 
To look at between group differences in Condition 1 a One-Way ANOVA was conducted on 
outcome score for the three groups, this showed a significant difference between Groups, F 
(2,40) = 7.329, p < .01. Mean outcome score showed Extrafamilial group had lower accuracy 
on Child images than Animal images (18.25, SD: 22.95), whereas the opposite was shown in 
the Intrafamilial group (-6.25, SD: 24.97) and the Control group (-9.97, SD: 17.60). Post hoc 
analysis showed a significant difference between Extrafamilial and Intrafamilial (t = p < .05) 
and Extrafamilial and Control (t = p < .01). These results suggest that Extrafamilial offenders 
performance was lower when T1 images of children were displayed, whereas the opposite 
effect was found for Intrafamilial and control groups, their performance was lower when T1 
image was of animals. This confirms hypothesis 2 suggesting that there would be a difference 
in performance between Intrafamilial and Extrafamilial offenders based on PPG related 
findings.  
 
ROC analysis 
To further look at Condition 1’s discriminative ability between Groups a receiver Operating 
Characteristic (ROC) analysis of Outcome score was conducted to measure sensitivity and 
specificity. Sex offender groups (Extrafamilial and Intrafamilial) were collapsed into one 
group. Figure 1 displays the ROC analysis of Condition 1’s discrimination of the collapsed 
sex offender group versus the Control group. Figure 2 displays the ROC analysis of Condition 
1’s discrimination of Extrafamilial offenders versus Control group. The sensitivity axis 
represents the hit rate, therefore it represents offenders correctly discriminated by the 
measure. The specificity axis represents the false alarm rate, which represents falsely 
discriminated non sex-offenders. A larger area under the curve (AUC) indicates greater 
accuracy of discrimination. Therefore a measure with a perfectly accurate discrimination 
(AUC of 1.0) would generate a ROC curve plotted straight up the sensitivity axis and then, at 
the top of the graph along the specificity axis until it reaches the far right-hand corner (c.f. 
Quinsey, Harris, Rice & Cormier, 1998 for a review). The diagonal line represents a line that 
would be produced if the experiments’ discriminative effect was no better than chance (AUC 
of .5). 
The ROC analysis of collapsed group of sex offenders (Extrafamilial and 
Intrafamilial) versus Control group produced significant ROC Curve AUC of .71, 95% CI of 
.55-.86, p=.022, p<.05, See Figure 1. This indicates that Condition 1 significantly 
discriminated between offenders and non-sex offenders. The discriminative effect between 
Extra-familial offenders and Control group produced an even stronger AUC of .79, 95% CI of 
.64-.95, with a significance level of p = .005, see Figure 2, suggesting Condition 1 has the 
ability to discriminate between child sex offenders and Controls as well as Extrafamilial child 
sex offender group on its own and Controls.  
 
  
 
Figure 1: Collapsed Group of Intra and Extrafamilial Offenders versus Control Group 
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Figure 2: Extramilial Group versus Control Group 
 
T1 Performance across groups and categories in Condition 1 
For completeness of the data Table 6 report T1 performance across Groups and Categories 
within Condition 1. The result of this analysis showed that there was a significant main effect 
of Interval F(2,80) = 5.46  p < .01, and a significant interaction between Category and 
Interval was shown, F(2,80) = 3.265 p < .05. No other significant effect was found. However 
looking closely at Table 5 shows that both intrafamilial and extrafamilial scored lower on 
Child images compared to Animal images, this was particularly obvious for the extrafamilial 
group.  
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Table 6 
T1 Performance Across Groups and Categories in Condition 1 
Category Control 
Group 
Intrafamilial 
Group 
Extrafamilial 
Group 
Total Score 
Animal 
M 
SD 
Child 
M 
SD 
 
 
87.64 % 
2.88 
 
 
87.90 % 
2.98 
 
 
88.43 % 
3.43 
 
 
84.64 % 
3.54% 
 
 
91.73 % 
3.17 
 
 
85.84 % 
3.28 
 
 
89.26 % 
1.82 
 
 
86.13 % 
1.89 
 
It is possible that fatigue may have impacted the participants’ performance.  To investigate 
this we examined whether their performance differed from the beginning of the experiment 
compared with the end of the experiment. The polynomial contrast analysis was performed 
comparing responses from Block 1 and Block 2 with Block 3 and Block 4.  The analysis 
showed no significant difference between the groups performance between Block 1 and Block 
2 compared with Block 3 and Block 4, F (2,40), = 2.455, p >.05.  Mean for the Intrafamilial 
group was slightly lower in Block 1 and 2 (Mean, 4.76.44 (SD 4.76)) compared with Block 3 
and 4 (Mean, 50.66 (SD, 5.11)).  The same trend was seen in the Control group with a lower 
mean for Block 1 and 2 (Mean 36.43 (SD, 4.00)) compared with Block 3 and 4 (Mean 38.03 
(SD 4.30). The extrafamilial group showed the reverse trend, with a slightly higher mean 
(36.43, SD, 4.00) in Block 1 and 2, compared with mean score of 38.03 (SD, 4.30) in Block 3 
and Block 4.  
 
Result Condition 2 
Testing of Hypothesis 1 
Hypothesis 1 suggested that child molesters, compared with the control group of non-sexual 
offenders, would produce more errors detecting T2 following T1 images of children, however 
in Condition 2 detection of T2 was only required, this was in order to see whether preceding 
T1 images (animal/child) would induce similar response as in Condition 1. As this Condition 
required report of T2 only, accuracy was therefore calculated as T2 accuracy when T2 was 
preceded by T1 (child/animal), therefore the level of chance remained at 25%. A four-way 
repeated measures design ANOVA was performed on the data, independent variables were 
Group (Between: Extrafamilial, Intrafamilial and Control), and within subjects factors were 
Interval (0, 1, 2) and Category (T1: child/animal). The Dependent variable was T2 accuracy 
(chair/train and direction). See Table 7 for a complete overview of the findings. A significant 
between subjects effect was found, F (2, 40) = 4.516, p < .05, a significant interaction was 
found between Interval and Group F (4, 80) = 3.30, p <.015. The between subjects effect can 
be explained by looking at the post hoc analysis, showing a significant difference between 
Intra-familial offenders (79.51%) and controls (61.41%), t = p < .05. where the Control 
groups response is much lower than the two sex offender groups. No significant difference 
was found between extrafamilial (73.79%) and controls and extrafamilial and intrafamilial 
offenders. No further analysis was conducted for Condition 2. 
 
Table 7 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
2 
40 
 
4.52 
 
.05 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
1/40 
1/40 
2/80 
2/80 
2/40 
4/80 
 
 
.28 
.03 
.62 
3.31 
1.15 
.88 
 
 
 
 
.01 
 
 
ª Only p values of .05 or less are reported 
 
 
Further analysis of Condition 1 relative to Participant variables (State/Trait Anxiety, 
Social desirability)  
 
Testing of Hypothesis 3 and Hypothesis 4. Anxiety and Social Desirability 
 
Hypothesis 3 stated that level of Anxiety may influence responses to T2 images following T1 
images in all groups. Table 8 gives an overview of the mean scores on the Social Desirability 
Measure and the Anxiety Measure. Hypothesis 4 stated that based on previous literature 
suggesting that attention based measures, such as the RSVP, are susceptible to be resistant to 
desirable responding, it was therefore hypothesised that no significant interaction will be 
found between measures of Social Desirability and T2 accuracy, irrespective of whether T2 
follows T1 Animal or Child images, for both Conditions.  
 
Table 8 
Mean group scores on Psychometric Measures of State and Trait Anxiety (S-Anxiety and T-
Anxiety), and Social Desirability (Impression Management: IM, and Self Deceptive 
Enhancement: SDE). 
Measure (Overall 
Mean, SD) 
Non-sexual/non violent 
offending controls 
(M/SD) 
Intra familial  Extra familial  
S-Anxiety, Pre-
testing. (31.63, 
9.85) 
26.35 (5.07) 35.50 (10.06) 34.71 (11.64) 
S-Anxiety, Post-
testing 
31.65 (13.06) 36.25 (12.20) 37.57 (12.59) 
T-Anxiety (33.47, 
12.34) 
31.12 (8.64) 31.92 (8.65) 37.64 (17.56) 
IM (6.49, 4.54) 7.24 (4.59) 4.17 (2.69) 7.57 (5.26) 
SDE (7.07, 4.09) 8.06 (4.08) 5.17 (3.35) 7.50 (4.38) 
 
To look at whether State and Trait Anxiety measures were associated with each other, as the 
literature predicts (Spielberger, 1983), correlations were performed. Within the extrafamilial 
group significant correlations were found between Trait Anxiety and pre State Anxiety, r = 
.792, p < .0001, between Trait Anxiety and post State Anxiety, r = .895, p < .0001, and 
between pre State Anxiety and post State Anxiety, r = .900, p < .0001. Within the 
intrafamilial group there were no significant correlations between any of the anxiety 
measures. Finally, for the control group significant correlations were found between Trait 
Anxiety and pre State Anxiety, r = .626, p < .01, and between Trait Anxiety and post State 
Anxiety, r = .824. p < .01. The findings for the extrafamilial and control group confirm the 
prediction that Trait and State anxiety correlate with each other, this was not confirmed by the 
Intra-familial group. No significant correlations between State Anxiety pre and post were 
found.  
 
To investigate differences between the groups on the Anxiety measures ANOVA’s were 
performed. A One-Way ANOVA was conducted looking at Trait Anxiety, this showed no 
significant difference between the groups, post-hoc analysis showed no significant differences 
between any of the groups. In order to look at whether the groups differed on State Anxiety 
pre and post a One-Way ANOVA was performed on the data showing significant differences 
on the pre State Anxiety measure between Groups, F (2,40) = 4.783, p < .014, no significant 
difference between groups on post State Anxiety measure. Post hoc analysis indicated that 
this was due to a significant difference between extrafamilial and controls on the measures of 
pre State Anxiety, t = <.044, and a significant difference between intrafamilial and controls 
on pre State Anxiety, t = <.032. The mean of the control group (26.35, SD 5.07) was much 
lower than the mean for both intrafamilial (35.50, SD 10.06) and extrafamilial (34.71, SD 
11.64).  See figure 3 for an illustration of State Anxiety pre and post experimental Condition 
for the three Groups.   
 
Figure 3: State-Anxiety Pre and Post Conditions 
As can be seen from the graph, there is a large increase in state anxiety for the control group 
from pre and post experimental Condition and a slight increase in both the intrafamilial and 
extrafamilial group. Based on these findings we needed to explore whether state anxiety could 
have an influential effect on the findings reported above in Condition 1 where a significant 
interaction between Category and Group and a main effect of Interval. In order to do this an 
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ANCOVA was performed, covarying for State-Anxiety. The interaction between Category 
and Group remained, F (2, 39) = 7.15 <.01, however the significance level of Interval found 
in the three-way ANOVA reported above did not remain. This indicates state anxiety did not 
influence the interaction between Category and Group, however, State-Anxiety did influence 
main effect of Interval initially found which indicates anxiety removed the main effect of 
Interval. No other significance level was found.  
 
Social Desirability 
In order to look at Social Desirability and whether there were any differences between 
Groups on this measure (IM and SDE), a two-way mixed ANOVA was performed. The 
analysis showed a significant difference between groups, F (2, 40), = 5.029, p <.01, on the 
total Social Desirability score. A Post hoc analysis showed that the between group difference 
was due to a significant difference in scores between the extrafamilial group (M, 15.07. SD, 
5.97) and the intrafamilial (M,  9.33. SD, 4.58), t = <.05, and a significant difference between 
intrafamilial and Controls (M, 15.29. SD, 5.53), t = <.05, showing that the intrafamilial group 
scored much lower than both the extrafamilial and the Control group. A further One-Way 
ANOVA looking at the subscales (IM and SDE) revealed no significant difference between 
groups.  Finally, a two-way ANCOVA was performed to investigate the effects of social 
desirability (IM and SD) on T2 accuracy scores. This produced no significant interactions 
between Social Desirability and T2 accuracy scores, indicating that social desirability did not 
exert a significant effect on T2 accuracy across all groups.  
 
 
Condition 2: Anxiety and Social Desirability and T2 Accuracy 
As the significant findings for Condition 2 was only the interaction between Interval and 
Group, it was not perceived to be of importance for the present research to conduct any 
further analysis in relation to Anxiety and Social Desirability.   
 
IQ and Condition 1 
In order to look at whether IQ may have influenced level of accuracy in Condition 1, 
ANCOVA was conducted covarying for IQ. The significant interaction between Category and 
Group remained, F (2, 39), = 6.66, p < .01, indicating IQ did not affect level of performance 
on T2 accuracy. No other significant effect was observed in this analysis.  
 
IQ and Condition 2 
As the significant findings conducted above for Condition 2 was only the interaction between 
Interval and Group it was not found necessary to explore this any further in relation to IQ, as 
the interest of IQ was whether it would influence level of T2 accuracy.  
 
 
Discussion 
The present study examined the RSVP’s ability to detect sexual interest towards Child images 
in a group of intrafamilial and extrafamilial child sex offenders. Their responses were 
compared with a group of offending controls. The statistical analysis of the study 
demonstrated that the RSVP does have the ability to detect sexual interest in extrafamilial 
child sex offenders.  
Consistent with the Beech et. al., (2008) study all participants exhibited the AB effect 
in Condition 1. However, only the extrafamilial offenders produced the greatest discrepancy 
reporting T2 images (Chairs and trains) when images of children (T1) were presented 
compared to images of animals (T1). Intrafamilial and controls displayed the opposite pattern 
with a lower percentage accuracy on animal T1 images compared to Child T1 images. The 
findings suggest that extrafamilial child sex offenders’ deviant sexual interest in children is 
manifested by displaying this heightened AB effect towards Child images, whereby the RSVP 
could be a way of measuring abnormal sexual interest in extrafamilial child sex offenders.  
Beech et. al., (2008) reported that both intrafamilial and extrafamilial child sex 
offenders did display a heightened AB towards Child images, however, they also reported that 
the extrafamilial child sex offenders did display a slight higher AB towards Child images 
compared with intrafamilial child sex offenders. The effect found in the extrafamilial 
participants concurs with the general literature suggesting that extrafamilial offenders display 
a stronger sexual interest in children compared with intrafamilial child sex offenders (Abel, 
Becker, Murphy & Flanagan, 1981; Marshall, Barbaree & Christophe, 1986; Marshall, 
Barbaree & Butt 1988; Quinsey & Chaplin, 1988; Wormith, 1986).  
The ROC analysis was also able to discriminate between the groups, where a 
significant AUC was found between the collapsed group of extrafamilial and intrafamilial 
offenders compared to the control group, and even stronger significant AUC was found 
between the extrafamilial and the control group. Suggesting that the RSVP is a sensitive 
measure able to distinguish between child sex offenders and controls.   
The polynomial contrast analysis did not show any effect of fatigue in the participants, 
suggesting that fatigue did not impact on participants’ performance.  
In Condition 2, no significant findings were seen for the child sex offenders, 
contrasting findings from the Beech et. al., (2008) study, who  reported that Child images 
caused interference in child sex offenders. Their findings indicate that although Child images 
do not need to be reported they still have an attention-capturing effect.  A closer look at T1 
performance within the groups and categories within Condition 1, although non-significant , 
the means did show a trend in the hypothesised direction with lower average accuracy score 
on Child images compared with Animal images, particularly in the extrafamilial group.  
This paper also looked at whether anxiety and social desirability would have a 
mediating effect on performance within the RSVP. With regards to anxiety no significant 
interaction effect was found between anxiety and T2 accuracy, indicating that anxiety does 
not have any bearing on the performance of the extrafamilial offenders enhanced AB after T1 
Child images was displayed. Further, no evidence was found supporting the notion that social 
desirability may affect these type of assessments (social desirability have been seen to have an 
effect on self-report data and to have a low correlation with PPG responses, Looman et. al, 
1998). This supports the proposition that the RSVP is resilient to factors associated with 
social desirability (Kalmus & Beech, 2005, Flak et. al., 2007). A further potential threat to the 
validity may be in relation to faking, a very relevant issue with regards to PPG (e.g. Abel et. 
al., 1978; Avery-Clark & Laws, 1984; Farkas et. al., 1979; Golde et. al., 2000; Hall et. al., 
1988). It is at present uncertain whether the responses within the RSVP are susceptible to 
faking, however due to how accuracy is calculated, unknown to the participants, (where T1 
accuracy is calculated only if T2 is accurate), it would suggest that faking is very difficult to 
attempt. The study also looked at whether IQ would have an effect on the participants’ 
performance, this did not appear to affect the responses in the experiment. This is likely due 
to the fact that the child-specific responses or enhancement of AB would be independent of an 
overall difference in performance as it provides a measure which is relative to overall 
performance measured when T1 is an animal picture.  
These results are very promising although caution should be taken. Suggestions have 
been made that although the abnormal interest found in extrafamilial child sex offenders may 
be specific to this group, however, it is possible that it may characterize other groups as well 
who are in close contact with children, such as new parents, grandparents, kindergarten 
teachers and others who work or are in close contact with children. This will be investigated 
in Chapter 5. 
 Another potential bias may be the self-selection bias, where below a third of the 
sample agreed to take part of those who were approached. The offenders may have been 
driven by a motivation to see images of children, however, this is unlikely as the offenders 
were informed prior to the experiment that images would be non-nude.  
 A potential bias or a threat to the validity of the RSVP paradigm may be in relation to 
the load on the attentional span. Some of the participants reported fatigue, although frequent 
breaks were incorporated into the study. The polynomial contrast analysis did not show any 
significant difference between overall accuracy at the beginning of the experiment compared 
with the end of the experiment. However, for improvement of the RSVP paradigm it would be 
of benefit for future research to explore shortening the experimental conditions down into 
shorter blocks of trials where the attention span would be maximised.     
Future research within this area would be beneficial, although the RSVP is a well 
researched area within cognitive psychology (See Shapiro, 2001; Flak et. al., 2007) it has not 
yet been researched at depth for the purpose of measuring sexual interest in child sex 
offenders. The reliability and validity of this measure needs to be firmly established, where 
differing child sex offender samples may be useful, such as pure internet sex offenders, sex 
offenders who are in denial, as well as looking at RSVP scores pre and post treatment where 
changes in AB could be measured, suggesting treatment effectiveness 
The findings cannot be attributed to anxiety or social desirability and appears to be 
difficult to fake. To conclude, the RSVP appears to be sensitive in measuring sexual interest 
in extrafamilial offenders but not in intrafamilial offenders in the present study, supporting the 
Beech et. al., (2008) study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 4 
 
RAPID SERIAL VISUAL PRESENTATION PROCEDURE: A 
MEASURE OF SEXUAL INTEREST IN RELEASED CHILD SEX 
OFFENDERS?  
 
 
Chapter rationale 
This chapter was a follow up to Chapter 3, where a sample of 9 child sex offenders from the 
West Midlands Probation Service was tested on the RSVP. The same RSVP procedure used in 
Chapter 3 was applied to this study, hypothesizing that sex offenders would display a 
heightened AB towards child images compared with animal images. However, the analysis of 
the study did not produce any of the hypothesized predictions, no significant findings were 
detected. The child sex offenders compared to the control sample from Chapter 3 produced 
very similar results. The conclusion from this chapter was that the sample size was too small, 
and that the nature of the sexual offender sample differed in various aspects compared to the 
sample reported in Chapter 3. The main flaw of this study was that there was not enough 
information on the child sexual offenders, in that for most of the participants the exact offence 
history as well as previous treatment history was unknown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rapid Serial Visual Presentation Procedure: A Measure of Sexual Interest in released Child 
Sex Offenders  
 
Introduction 
 
Previous studies (Beech et. al., 2008; Kalmus & Beech, 2005; Chapter 3) have shown that the 
Rapid Serial Visual Presentation (RSVP; Shapiro & Raymond, 1994) procedure can be 
utilised as a tool to evaluate sexual interest in child sex offenders. These studies demonstrate 
that when child images versus animal images are presented using the RSVP procedure, this 
causes child sex offenders to produce more errors when having to respond to child images 
compared to control groups of non sexual offenders. This phenomenon is termed the 
attentional blink (AB; Shapiro & Raymond, 1994; Shapiro, 2001) effect and is a very well 
established phenomenon within the cognitive psychology literature. Therefore, the findings 
from previous studies suggest that the RSVP can be used as a tool to measure sexual interest 
in child sex offenders, where their abnormal sexual interest in children is apparent through 
their responses to the child images which is due to the emotional salience the child images 
produces in sex offenders (Flak et. al., 2009; Flak et. al., 2007; Chapter 3).  
Chapter 3 demonstrated that sex offenders display a greater error rate when 
responding to images of children versus images of animals compared to the control group. 
The aim of the present chapter was to conduct a follow up in order to investigate whether the 
RSVP would produce similar results in the present community sex offender sample compared 
to the sex offender sample from Prison A. The control group from Chapter 3 was also used as 
a control group in the present study in order to compare the results from the sex offender 
samples only and avoid potential confounding effects a different control group may have had 
on the end result.  
 Chapter 3 looked at two conditions within the RSVP procedure, however, due to time 
restrictions put on by the probation service, not enough time with each participant was 
available in order to complete both conditions. Condition 1 was chosen, the reasoning behind 
choosing Condition 1 versus Condition 2, was based on that Chapter 3 and the Beech et. al., 
(2008) study only found the AB effect in sex offenders in Condition 1. Hence why it was 
predicted that Condition 1 has the ability to detect sexual interest in children in child sex 
offenders.    
 
 
Hypothesis 
Child sex offenders, will produce a higher error rate reporting T2 images following reporting 
of T1 images of children compared to T1 images of animals, hence showing a sexual interest 
in child images, compared with a control group of non-sexual offenders. 
   
Method 
 
Participants 
In total 27 participants took part, age ranged for all participants between 23 and 69 (mean age, 
45.98). Volunteers with any previous history of psychosis, a significant learning disability or 
a physical disability were excluded from the study. The participants were not given any 
financial award for participating in this study. There was no significant difference in mean age 
between the two groups. The child sex offender sample consisted of 10 volunteers from the 
West Midlands Probation Service who were due to take part in the sex offender treatment 
programme (SOTP). Approximately 100 participants were approached and verbally asked to 
participate in which 10 agreed to take part. None of the child sex offenders had taken part in 
any treatment programme after they had been released from prison, however, it is not known 
whether they had gone through any treatment programme when in prison or prior to prison. 2 
participants had to be excluded, one participant due to inability to concentrate on the 
experimental task, and the other participant due to poor eyesight. Age ranged between 35-69 
(mean age 43.5) years, all white British. The sex offenders specific offence data was only 
available on four participants. The four participants were extrafamilial offenders convicted of 
making indecent photographs of children. For three of the offenders the victims were girls, 
whilst for one offender victims were mixed sex children. The remaining six participants had 
been convicted of a child related sex offence, however, specific offence details were not 
available at the time of this research.  The control group consisted of 17 participants (mean 
age, 40.41), age ranged between 23-62, for detailed information see Chapter 3, as this control 
group is the same control group employed in Chapter 3.  
 
Design 
Design of this study contained 1 condition, in this condition the participants had to report T1 
and T2 which investigated whether an increase in error rate was detected in T2 when T1 as a 
child was accurately reported compared to when T1 was an animal. For further detailed 
information about the design of the RSVP procedure and the set up of images please see 
Chapter 3 under the heading ‘Design’  
 
Stimuli 
Images used were the exact same images used in Chapter 3. Please see Chapter 3, under the 
‘Stimuli’ heading for detailed information.  
 
Procedure 
Each experimental procedure followed standardized scripted instructions (Appendix G). The 
procedure lasted for approximately 20-30 minutes and was conducted in a private testing suite 
at the West-Midlands Probation Service office. On completion of the experiment, participants 
were debriefed on the main purpose of this study, it was highlighted that they could withdraw 
from the study at any point prior to write up of the study. They were also informed that they 
had the opportunity to be debriefed on the purpose of the study once the study had been 
completed. This was done in order to ensure the RSVP measures validity. All responses had 
to be made on a keyboard which was modified to the experimental procedure by marking the 
keys with labels appropriate for the responses required. Participants were instructed to first 
press the corresponding key of whether they had seen a child or an animal, then secondly 
whether they had seen a chair or a train and whether it was facing towards the left or the right 
direction. Instructions were made for the participant to respond every time, even if they were 
uncertain about their responses, they were told to make a guess. A break was integrated into 
the condition between each block, 3 short breaks in total. 
 
Equipment 
The experiment was carried out on an Intel Celron 1.7 GHz tower computer connected to a 
15” CRT monitor. A standard QWERTY keyboard was used for responses, with keys being 
labelled with the appropriate response (Insert- CHAIR LEFT, Delete TRAIN LEFT, Page up 
– CHAIR RIGHT, Page down – TRAIN RIGHT, End– ANIMAL, Home – CHILD). To 
minimize response errors when responding on the keyboard, the surrounding keys were 
removed. The experiment was presented using E-prime for Windows. 
 
Data Analysis 
A Repeated Measures ANOVA was performed on the data. The Independent variable was 
Group (Control versus Sex Offenders), within subject factors was Condition (reporting of T1; 
child/animal and T2; chair/train) and Interval, with three repeated measures variables (SOA of 
100ms, 200ms and 300ms). The dependent variable was T2 accuracy. Data for 2 participants 
was lost and the analysis was subsequently performed on 25 participants. The analysis was 
conducted using SPSS Version 16.0.  
 
Ethical Approval and Consent 
Ethical approval was received from the School of Psychology’s ethics committee at the 
University of Birmingham, United Kingdom, and from the West-Midlands Probation Service, 
United Kingdom. The anonymity and the participants right to withdrawal at any time was 
highlighted. All participants consented in writing.  
 
Results 
 
The result of the overall repeated measures ANOVA is displayed in Table 1. The analysis 
showed no significant main effects or any significant interactions between the variables and 
between the groups.  Table 2 show mean and SD of the three separate intervals, and Table 3 
displays means and SD of the T1 category (Animal and Child). The mean response of the 2 
groups demonstrate that they followed a very similar trend, with lower mean scores on the 
animal images (sex offender group; mean 43.62, SD 4.77, Control group; mean 36.44, SD 
3.3) compared to the child images (sex offender group; mean 45.02, SD 5.14. Control group; 
mean 39.76, SD 3.52). Inspecting Table 2 closer the means for the Intervals suggest that the 
AB effect was not demonstrated. The expected direction was not seen with the, highest score 
shown on Interval 1 (mean 42.60, SD 3.70), Interval 2 displayed a mean of 40.08 (SD 33.32) 
and similarly, Interval 3 displayed a mean of 40.96 (SD 2.92).   
 
Table 1 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Group 1/22 1.12  
Category 1/22 3.63  
Interval 2/44 1.09  
Category*Group 1/10 .61  
Category*Interval 2/44 .60  
Interval*Group 2/44 1.21  
Category*Interval* 
Group 
2/44 .33  
ª Only p values of .05 or less are reported 
 
Table 2 
Mean Percentage, Standard Error score T2 score by Interval 
Condition Interval 1 (M/SE) Interval 2 (M/SE) Interval 3 (M/SE) 
Condition 1 42.60%/3.70 40.08%/33.32 40.96%/2.92 
 
Table 3 
Mean Percentage Accuracy, Standard Deviation T2 Accuracy Scores by T1 Child 
and Animal Categories in Condition 1.   
Category Sex Offenders Control 
Condition 1 
Animal 
M 
SD 
Child 
M 
SD 
Total Score 
M 
SD 
 
 
 
43.63% 
4.77 
 
45.02% 
5.14 
 
44.33% 
4.85 
 
 
36.44% 
3.30 
 
39.76% 
3.52 
 
38.10% 
3.33 
 
 
Discussion 
The present study showed no significant findings or difference between the 2 groups. The 
statistical analysis did not produce the expected AB effect. Looking closer at the mean score 
of Animal and Child images of the two groups, a similar trend is apparent between them, 
where they both displayed lower T1 accuracy with Animal images compared to accuracy 
scores with Child images. This is reverse to what the predicted hypothesis for this study 
stated. This study was based on Chapter 3 and the Beech et. al., (2008) study, hence based on 
their findings it was expected that the sex offender group would show lower accuracy score 
on the child images versus animal images, compared to the control group. The result from this 
study gave no indication that the child sex offenders had a differing response to the child 
images versus the animal images compared with the control group. This suggests that in the 
present study the RSVP was unable to discriminate between the two groups based on their 
responses towards the images. These findings are similar to a study conducted by Crooks, 
Rosthill-Brookes, Beech and Bickley (2009), who looked at whether the RSVP could be 
utilised with a group of adolescent child sex offenders. The Crooks study found the reverse 
effect, where lower accuracy scores were made on the animal images compared to the child 
images in the adolescent sex offender group and the control group. They attributed their non-
significant findings to various methodological and conceptual issues. The authors suggested 
that the cognitive ability in adolescents could be underdeveloped for the RSVP task and that 
perhaps the deviant sexual interest in adolescents may be at a differing degree to adult child 
sex offenders which is reflected in the RSVP task. In order to interpret the non significant 
findings in the present study it is important to look at the methodological issues and potential 
flaws. 
 
Methodological Issues 
The procedure used in this sample was identical to the procedure used in the Beech et. al., 
(2008) study and Chapter 3, suggesting that the RSVP procedure, design and images utilised 
in this research should not have had an impact on the non significant findings. However, the 
study may have been influenced by a selection bias, which is especially relevant in a child sex 
offender sample. The sex offenders who did not volunteer to take part may have had a 
stronger sexual interest in children which they did not want to expose, or they may have been 
deniers. It is also possible the study suffered from some level of treatment effect, where 
participants who volunteered had gone through a sex offender treatment programme in prison 
or at some earlier stage, which may have influenced their responses towards the child images 
and hence their AB. In Chapter 3 and the Beech et. al., (2008) study none of the sex offenders 
had gone through any previous sex offender treatment prior to taking part in the research.   
Another issue which may have influenced responses could be type of offence in the 
sex offenders, 4 of the sex offenders were convicted of internet sex offences (e.g. making 
indecent photographs of children), this could suggest that the sex offenders response differ to 
a typical ‘contact’ sex offender (‘contact’ sex offender is someone who is typically in physical 
contact with the victim, whilst an ‘internet sex offender’ are typically someone who makes or 
download indecent and/or pornographic images of children from the internet). In Chapter 3 
the sex offenders were predominantly ‘contact’ child sex offenders which may explain the 
difference between the two sex offender groups in Chapter 3 and Chapter 4. Finally, the small 
sample size for the sex offender sample could also explain the non-significant findings, where 
the sample size for the control group was much larger and the sample sizes should ideally be 
larger and equal. 
In conclusion, this study did not give support to the previous findings seen in Chapter 
3 and the Beech et. al., (2008) study, however, the confounding variables in this study may 
have caused the non significant results. Future studies should include a much larger and equal 
sample size for both groups. It would also have been beneficial to have more background 
information on the sex offenders which was unavailable, such as previous treatment and 
specific offence details as this may have explained and/or given insight into the non 
significant findings.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PART III:  
 
EMPIRICAL RESEACH ON NORMATIVE SAMPLES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 5 
RAPID SERIAL VISUAL PRESENTATION PROCEDURE WITH 
FATHERS OF CHILDREN UNDER THE AGE OF TWO YEARS OLD  
 
 
Chapter rationale 
This chapter explored the attentional blink (AB) effect with a group of ‘new fathers’ who had 
children under the age of two. The reasoning behind this chapter was to investigate whether 
‘new fathers’ would respond in a similar manner to stimulus as would child sex offenders. 
This was based on the belief that because fathers have a strong attachment (Bowlby, 1969, 
1988) towards their own child and are in close contact with children, this may produce the AB 
effect found in the child sex offenders. New fathers data was compared with data from the 
control group in Chapter 3. The findings of this chapter demonstrated that ‘new fathers’ 
responses were, as predicted, very similar to the control group. This is the opposite to how the 
child sex offenders responded in Chapter 3 and the Beech et. al., (2008) study. As such, this 
finding adds further weight to the proposition that the RSVP paradigm can be used to 
accurately measure the level of sexual interest in children in child sexual offenders, and that 
the indicative response is exclusive to that same group.   
 
 
 
 
 
 
 
 
 
 
 
Rapid serial visual presentation procedure with fathers of children under the age of 
two years old. 
 
The previous chapters have employed sex offender samples as the main focus producing some 
encouraging findings, however, the underlying question of whether the attentional blink (AB) 
responses found in sex offenders can also be found in other populations has not been 
investigated. This type of research would increase the Rapid Serial Visual Presentation 
(RSVP) paradigms validity and reliability. An interesting group to explore would be parents 
who have children of their own due to their likely strong connection and interest in children. 
A lot of research has been conducted on the area of attachment between child and parent 
(Bowlby, 1969, 1988). Bowlby developed the ‘theory of attachment’ who suggests that 
infants develop attachment to individuals who remain as consistent caregivers for some 
months during the age of six months to two years of age. Attachment theory indicates that 
there is a unique bond between parent and child which may be displayed in responses towards 
child images presented within the RSVP. 
 A similar study to this chapter was conducted by Glasgow (2001). He looked into a 
sample of 25 women who were the parent of a pre-pubertal child. Viewing time of images of 
children of similar age and development as their own child (‘own child category’) was 
measured on the participants. The study’s overall findings demonstrated no relationship 
between viewing time and their own child category, where mean rank viewing time of their 
own child category in most cases were lower than the mean rank viewing time of the other 
child categories (i.e. opposite sex child at the same age). Glasgow (2001) makes the tentative 
suggestion that some of the factors underlying sexual interest in child sex offenders is not 
present in parents due to the likelihood that ‘parenthood imposes a cognitive proscription 
which truncates the process which would otherwise occur, even in response to young children 
of the ‘preferred’ gender’ (Glasgow, 2001, p. 27). It is worth noting that in Chapter 3, Chapter 
4 and the Beech et. al., study (2008) it was not specifically looked into whether the sex 
offenders did have children of their own and whether the intrafamilial child sex offenders did 
offend against their own children, which could have been an interesting aspect to explore and 
should be looked into in future research. However, although this was not examined in the 
previous chapters with child sex offenders it is still important to eliminate the possibility that 
the effect may occur in ‘normative’ groups of fathers with young children of their own.   
Therefore, this chapter specifically investigated the responses of fathers with children 
under the age of two years old. The purpose was to examine whether responses observed in 
the child the sex offender group in the Beech et. al., (2008) study and Chapter 3 would extend 
to a group of males with a strong affiliation and connection with children on a daily basis. It 
would not be unreasonable to suggest that based on the presumed interaction fathers have 
with their own children this may cause them to display similar responses to sex offenders seen 
in the Beech et. al., (2008) study and Chapter 3 with images of children. If fathers display 
similar response to child sex offenders it may suggest the increased AB found in sex offenders 
might not be due to a sexual interest in children but caused by some other underlying factor, 
shared with fathers with young children. However, if this effect is not displayed in fathers i.e. 
no heightened AB towards images of children, it may indicate that the findings in sex 
offenders are due to an underlying latent sexual attraction to children where their attentional 
set is tuned into child images due to their abnormal sexual interest (Flak et. al., 2009). In fact, 
in light of Glasgow’s (2001) findings, of mothers with pre-pubertal children who did not 
display longer viewing time on child images, it is believed that fathers display similar trends 
as these mothers. It is predicted that ‘new fathers’ will display similar AB response as the 
control group (with no history of sexual offending) from Chapter 3, where AB was not 
attenuated after presentation of T1 images of children compared to T1 images of animals.    
 
The specific hypothesis were:  
 
Hypothesis 1: ‘New fathers’  and Control group will produce similar responses towards child 
and animal images, there will be no difference in mean accuracy reporting of T2 following T1 
images, irrespective of whether T1 images are of a child or animal.  
 
Hypothesis 2: There will be no difference in T2 reporting accuracy following T1 stimulus of 
child and animal in ‘New fathers’ or Control group.  
 
 
Method 
Participants 
The samples were derived from two sources. ‘New fathers’ were drawn from a volunteer 
convenience sample such as friends and colleagues from the University of Birmingham. This 
group contained 13 adult men who were tested, but due to computer fault and subsequent loss 
of data, 2 men were excluded. Therefore, in total, 11 men between the age of 28-40 years old 
(mean age = 33.64, SD = 4.2), with children under the age of 24 months (range = 5-24 
months, mean age = 15.45 months, SD = 6.49) participated in this study. All ‘new fathers’ 
were White British. None of the participants had any known history of offending. The control 
group were drawn from Prison B, 17 convicted offenders with no previous sexual offending 
history agreed to take part (mean age, 40.41; SD, 14.38). Of the control group, 14 participants 
were White British, 3 were African Caribbean. For more details on this group please see 
Chapter 3. 
 
Design 
Design of the experimental procedure is the exact design used in the previous chapters of this 
thesis, please refer back to Chapter 3 under the ‘Design´ heading for a complete detailed 
description.  
 
Stimuli 
The stimuli used in the RSVP procedure is the exact same used in the previous chapters of 
this thesis, please refer back to Chapter 3 for a complete descriptions of the stimuli used.  
 
Procedure 
Each experimental procedure followed standardized scripted instruction (New fathers - 
Appendix G; Control group - Appendix A). On arrival, participants were given a brief 
description on what the experiment would entail. On completion of the experiment, the 
participants were debriefed briefly on the purpose of the study and were also informed that 
they could withdraw from the study at any point prior to write up of the study. Each 
participant completed the experiment in a standardized testing suite, prior to completing the 
experiment all participants signed a consent form. Each participant completed Condition 1 
and Condition 2. The approximate time for each session lasted between 20 to 40 minutes. All 
responses were made on a computer keyboard adapted to the experimental conditions. In 
Condition 1, participants were instructed to press the corresponding key of whether they had 
seen a T1 child or a T1 animal, and then whether they had seen a T2 chair or a T2 train and 
whether it was facing towards the left or the right direction. In Condition 2, the participant 
only responded to whether they had seen a T2 chair or a T2 train and which way it was facing 
(left/right). The participants were instructed to respond every time, even if they were 
uncertain they had to make a guess. A brief break was integrated into the conditions between 
each block, and a further longer break was offered between Condition 1 and Condition 2. It 
was up to the participant whether to use these breaks or continue with the experiment.    
Equipment 
The experiment was conducted on a Intel Celron 1.7 GHz tower computer connected to a 
15inch CRT monitor. A standard QWERTY keyboard was used for responses, with keys 
being labelled with the appropriate response (Insert- CHAIR LEFT, Delete TRAIN LEFT, 
Page up – CHAIR RIGHT, Page down – TRAIN RIGHT, End– ANIMAL, Home – CHILD). 
To prevent wrong keys being pressed, all surrounding key’s were removed. The experiment 
was presented using E-prime for Windows. 
 
Data Analysis 
A Repeated Measures ANOVA was performed on the data. The Independent variable was 
Group, within subject factors were Condition (Condition 1: reporting of T1 and T2. Condition 
2: reporting of T2 only), T1 Category (child/animal) and Interval were three repeated 
measures variables (SOA of 100 ms, 200ms and 300ms). The dependent variable was T2 
accuracy. Data for 2 participants were lost and analysis was subsequently performed on 11 
participants from the ‘new father’ group and 17 participants from the Control group. The 
analysis was conducted using SPSS Version 16.0.  
 
Results 
 
Analysis of data extracted from the Rapid serial Visual Presentation Procedure 
 
Condition 1 = report of T1 and T2 
Condition 2 = report of T2 only 
 
The results from the overall multivariate analysis are displayed in Table 1. The analysis 
displayed a highly significant main effect for Condition, F (1, 26), =203.63, p < .0001 where 
Condition 1 produced an overall mean accuracy of 48.17 (SD 2.56) and Condition 2 produced 
a significantly higher mean accuracy of 72.85 (SD 2.96), a significant main effect of Interval, 
F (2, 52), = 3.18, p < .05 (see Table 2 for mean values of Interval in Condition 1 and 
Condition 2) was also detected. Further, the following significant interactions were found; 
Group and Interval, F (2, 52), = 5.66, p < .01. Condition and Interval, F (2, 52), = 3.43, p < 
.05. Category and Interval, F (2, 52) = 6.59, p < .01. The main effect of Condition indicates 
that participants’ performance in Condition 2, where T2 only had to be reported, were better 
than performance in Condition 1, were T1 and T2 had to be reported. This significant finding 
is in line with the AB literature (Shapiro, 2001). The main effect of Interval show that the AB 
effect was present, this links with previous findings within the general RSVP literature 
concerning the effect of presentation Interval on AB, in demonstrating that all participants 
were statistically more accurate when T1 was followed by the largest interval space between 
T1 and T2 (300ms). The significant interaction between Group and Interval, Condition and 
Interval, Category and Interval will be decomposed below in separate analysis for Condition 
1 and Condition 2 below. A significant Between Groups effect was also detected, F (1, 26) = 
16.69, p < .0001, this is apparent looking at the separate group means, where ‘new fathers’ 
had an overall mean of 71.27 (SD 4.1) and control group had significantly lower mean of 
49.75 (SD 3.3).  
 
Table 1 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,26 
 
16.69 
 
.0001 
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
 
1,26 
1,26 
2,52 
1,26 
1,26 
2,52 
1,26 
2,52 
2,52 
1,26 
2,52 
2,52 
2,52 
 
203.63 
3.16 
3.18 
.62 
.42 
5.66 
3.23 
3.43 
6.59 
.01 
.91 
.68 
1.25 
 
.0001 
 
.05 
 
 
.01 
 
.05 
.01 
ªonly p values below .05 or less are reported 
 
Table 2 
Mean Percentage Accuracy, Standard Error score T2 score by Interval 
Condition Interval 1 (M/SD) Interval 2 (M/SD) Interval 3 (M/SD) 
Condition 1 45.9%/2.42 47.06%/2.87 51.55%/2.9 
Condition 2 73.06%/2.94 72.62%/3.04 72.8%/3.33 
 
Condition 1 
Test of Hypothesis 1; ‘New fathers’  and Control group will produce similar responses 
towards child and animal images, there will be no difference in mean accuracy reporting of 
T2 following T1 images, irrespective of whether T1 images are of a child or animal.  
 
An overview of the Repeated Measures ANOVA is displayed in Table 3. The analysis showed 
a significant main effect of Category F (1,26) = 6.03, p < .05, and a significant main effect of 
Interval, F (2,52) = 6.45, p<.05. Further, the following significant interactions were found; 
Group and Interval, F (2, 52) = 3.81, p<.05., Category and Interval, F (2,52) = 4.65, p<.01. 
The main effect of Category indicates that overall, participants performed worse at reporting 
T1 when T1 was a picture of an animal (Mean, 46.71.SD 2.65) compared with T1 picture of a 
child (Mean,49.55, SD 2.59.  The significant main effect of Interval show that the AB effect 
was present in Condition 1 where accuracy increased with SOA between Intervals, where 
Interval 0 had a mean percentage accuracy score of 45.09 (SD, 2.41), Interval 1, 47.06 (SD, 
2.87), Interval 2, 51.55 (SD 2.89). The significant interaction found between Group and 
Interval is a reflection of the difference in average score of ‘new fathers’ and control group, 
where control group were on average, overall mean of 58.25 (SD 3.9), much poorer in 
performance compared with ‘new fathers’, overall mean 38.09 (SD 3.2). The significant 
interaction between Category and Interval observed indicates that the accuracy of T1 varied 
significantly across the intervals for each Category.  
Examining Categories closer, Table 4 provides a summary of mean and SD of 
Condition 1 and Condition 2 across Categories and Groups. This demonstrate that ‘new 
fathers’ displayed lower mean percentage accuracy score (57.15, SD 4.1) with animal images, 
compared to child images (59.34, SD 4.04). A similar trend is seen in the control group, with 
an average mean score of 36.43 (SD, 3.33) with animal images and a mean score of 39.76 
(3.25) with child images. Finally, a significant Between Group effect was found, F (1,26) = 
15.43, p < .001, with ‘new fathers’ producing an overall mean of  58.25 (SD 3.9) and control 
group of 38.09 (SD 3.21), showing that ‘new fathers’ were on average much better in 
performance compared to the Control group. This finding was also seen in Chapter 3, where 
sex offenders produced much higher average percentage accuracy compared with the control 
group. The analysis above confirms the hypothesis of the chapter, suggesting that no 
significant difference between animal and child images would be detected in either of the 
groups and no heightened AB towards child images would be seen in ‘new fathers’.  
 
Table 3 
 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,26 
 
15.42 
 
.001 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
1,26 
2,52 
1,26 
2,52 
2,52 
2,52 
 
6.03 
6.45 
.254 
3.81 
4.65 
.84 
 
.05 
.05 
 
.05 
.01 
 
ªonly p values below .05 or less are reported 
 
Table 4 
Mean Percentage Accuracy and Standard Deviation. T2 Accuracy Scores by T1 Child and 
Animal Categories in Condition 1 and Condition 2 
 
Category New Fathers Control 
Condition 1 
Animal 
M 
SD 
Child 
M 
SD 
Total Score 
M 
SD 
Condition 2 
Animal 
M 
SD 
Child 
M 
SD 
Total Score 
M 
SD 
 
 
 
57.15% 
4.10 
 
59.34% 
4.04 
 
58.24% 
3.99 
 
 
84.43% 
4.64 
 
84.17% 
4.74 
 
84.30% 
4.62 
 
 
36.43% 
3.33 
 
39.76% 
3.25 
 
38.09% 
3.21 
 
 
61.00% 
3.73 
 
61.81% 
3.81 
 
61.41% 
3.71 
 
 
 
 
 
 
Condition 2 
 
Test of Hypothesis 2; there will be no difference in T2 reporting accuracy following T1 
stimulus of child and animal in ‘New fathers’ or Control group.  
 
In Condition 2 detection of T2 images only was required, accuracy was therefore calculated as 
T2 accuracy when T2 was preceded by T1 (child/animal), therefore the level of chance 
remained at 25%.  A four-way repeated measures design ANOVA was performed on the data, 
independent variables were Group (Between: ‘new fathers’ and Control), and within subjects 
factors were Interval (0, 1, 2) and Category (T1: child/animal). See Table 5 for an overview of 
the analysis. The Dependent variable was T2 accuracy (chair/train and the direction). A 
significant Between Group difference was found, F (1,26) = 14.9, p < .001, where new 
fathers displayed an average mean of 84.3 (SD 4.62) and control group a mean of 61.41 (SD 
3.71). No other significant findings were noted. 
           Looking closer at Table 4 in Condition 2, it is apparent that there are no significant 
differences in ‘new father’s’ or the control groups percentage accuracy score on animal and 
child images. ‘New fathers’ produced the same average score of 84 % on both animal and 
child images. Equally, the control group demonstrated very similar accuracy score for both 
animal and child images, with an average of 61% for both images. These findings are in line 
with the hypothesis, proposing that there would be no significant difference or enhanced AB 
effect towards T1 child images.   
 
Table 5 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,26 
 
14.9 
 
.001 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
1,26 
2,52 
1,26 
2,52 
2,52 
2,52 
 
.07 
.04 
.25 
2.85 
1.89 
.49 
 
 
ªonly p values below .05 or less are reported 
 
 
Discussion 
A significant difference was found between Condition 1 and Condition 2. This is caused by 
the enhanced attentional load Condition 1 produces on participants where detection of both T1 
and T2 images is required compared to detection of T2 only images within Condition 2, 
specifically, T2 reporting was worse when T1 had to be classified relative to when no initial 
classification response was required in Experiment 2. This finding is in accordance with the 
AB literature (Shapiro, 2001) and is also similar to findings from Chapter 3 and Beech et al., 
(2008) study. All participants exhibited an attentional blink as seen by the main effect of 
Interval in Condition 1. Further, in line with the expectations of this paper, the study gave 
support of hypothesis 1 suggesting there would be no difference in AB response towards child 
and animal images in either groups. In fact, although non significant, the opposite trend to 
what sex offenders produced in the Beech et. al., (2008) study and Chapter 3 was present. To 
clarify, in Chapter 3 extrafamilial child sex offenders showed a mean score on child images 
42.45%, and a mean score on animal images of 48.53%. In the present Chapter, Condition 1, 
fathers produced slightly higher accuracy scores for the animal category compared to child 
category. In Condition 2 and in line with Hypothesis 2, no significant differences or 
heightened AB effect was detected between animal and child category in either group.  
The results demonstrate that fathers to young children display very similar responses 
to the control group from Chapter 3, and further, do not display similar responses in the RSVP 
procedure compared with child sex offenders’ responses reported in the Beech et. al., (2008) 
and Chapter 3. This suggests that child sex offenders AB responses are related to their sexual 
attraction to children. The present study’s findings are further in line with the research 
conducted by Glasgow (2001) where mothers did not show an increase in viewing time of 
child category compared to preferred sex (e.g. adult male) category. The lack of AB response 
in fathers in the present study could potentially be due to a protective element within their 
cognition which stops them from displaying the sexual attraction towards children. The 
present findings are also similar to the study conducted by Crooks et. al., (2009) where 
adolescent sex offenders displayed similar responses to Child and Animal images to the 
present sample. This leads us to the conclusion that there may be a latent attraction towards 
children in sex offenders, where their attraction could be related to an underlying 
physiological response which makes their AB attenuated after images of children have been 
presented. Whether this effect develops at a later age in the child sex offender is unknown and 
needs to be researched further. 
 
Limitations 
The sample size was small, particularly for the ‘new father’ group, and could be limited by 
selection bias as the sample were volunteers and may not represent the general population of 
fathers with young children. It is also possible the age of the children may have influenced the 
outcome, perhaps if the children had been of a differing age, e.g. older, a different effect may 
have been observed.   
The validity of the stimuli could also have confounded the results. The attentional 
demand may have differed across the image categories, the results showed, although non-
significant, that the mean percentage score of the animal category had slightly lower accuracy 
score than the child category. There is a possibility that the child stimuli demanded less 
attentional load on the visual memory as they were standardised and semantically more 
similar, whilst the animal stimuli varied slightly and included different types of animals (e.g. 
domestic animals and wild animals) and the background of these images varied more hence 
producing heavier load on attention. Another plausible explanation for child images 
producing slightly higher percentage accuracy score could potentially be due to the fact that 
according to Anderson (2005) it is possible that stimuli which demands low processing 
resources should induce reduced AB. This was confirmed by a study conducted by Olivers 
and Nieuwenhuis (2005), who suggested that if participants are in a relaxed state of mind, this 
may induce a wider attention span. Although interestingly, child sex offenders in Chapter 3 
had on average a much higher total score (approximately 85% average in Condition 1) for 
Animal and Child images compared to this study with ‘New Fathers’ scoring on an average 
around 58% accurate in Condition 1, suggest fathers were in a much less relaxed state than the 
sample in the Beech et. al (2008). However, there may be various extraneous reasons for this, 
state of mind, time of day, and so on. Another factor which may have influenced the results 
could be due to the design of the experiment, as the length of breaks were not consistent and 
some of the participants mentioned tiredness and inability to concentrate for the length of time 
the experiment lasted for. The reason why the present chapter did not alternate the 
experimental procedure was in order to maintain consistency throughout the chapters (Chapter 
3 and Chapter 4) of this thesis. Further, it was also important to replicate the Beech et. al., 
(2008) study’s procedure as this was identical to the one used in this chapter and the previous 
chapters. However, future research would benefit from developing standardized procedures in 
terms of breaks as well as shortening down the experiment so the attentional demand is 
reduced.  
Overall, this study validates and provides more credibility to the RSVP measure as a 
measure of sexual interest in child sex offenders, however, further research looking at a larger 
sample size then the present one would give further support to the findings, as well as other 
studies on samples with close relations to children, such as teachers and nursery staff.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 6 
CAN THE RAPID SERIAL VISUAL PRESENTATION PROCEDURE BE 
USED TO DETECT SEXUAL INTEREST IN A NORMATIVE SAMPLE 
OF MALES AND FEMALES?  
 
 
Chapter rationale 
The aim of this chapter was to test the RSVP procedure on a normative sample of males and 
females. In this chapter the RSVP procedure was slightly altered where child images were 
swopped with   clothed adult males and females were used in order to investigate heterosexual 
adult males and females responses to the images they were sexually attracted too. The study 
aimed to look into whether the response found in Chapter 3 towards child images by the child 
sex offenders could also be found in the male/female sample towards adult male/female 
images. The outcome suggest that the females did in fact have a similar response towards 
male images compared to female and animal images, in that they showed an increase in errors 
detecting images following adult male images. However, this was not found in the male group 
which was unexpected, as normally males have a stronger response in these types of 
experimental settings. It is possible that the images of adult females was not a strong enough 
potent sexual cue for the male sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Can the rapid serial visual presentation procedure be used to detect sexual interest in a 
normative sample of males and females? 
 
Introduction 
 
Research utilising the RSVP in child sex offender has been limited, however, recent 
development of this procedure within the field is currently taking place. A study by Beech et. 
al., (2008) utilised the RSVP procedure in a sample of child abusers and offending controls 
(offenders with no violent or sexual offending background). Beech et. al., (2008) found that 
child abusers conducted more errors when reporting images of a child compared to the control 
group, hence showing heightened attentional blink (AB) when child images were present 
compared to animal images. This, the authors conclude, show a potential sexual interest in 
child images in the child abusers. The Beech et. al’s., (2008) finding was replicated in Chapter 
3. 
The RSVP as a measure of sexual interest in child sex offenders have been established 
(for an overview see Kalmus & Beech, 2005), however, it is important to further validate this 
tool in normative samples of adult heterosexual males and females. Two unpublished studies, 
by Grace (2005) and Hudson (2005), have been conducted looking at the RSVP with samples 
of normal males and females with some conflicting findings. These two studies investigated 
whether T1 images of males and females produced higher error rate (i.e. larger AB) reporting 
T2 images (chair/train) compared to T1 images of animals in a group of heterosexual males 
and females, looking at preferred sexual interest. For example, in males they specifically 
looked at, whether T1 female images, compared with T1 male and animal images would 
produce stronger cognitive interference reflected by a heightened error rate when reporting T2 
images following T1 image. Specifically, Grace (2005) examined the RSVP’s ability to detect 
sexual interest in a sample of males and females’, she used erotic images as T1 pictures of 
both unclothed and clothed males and females. Grace reported an overall significant 
difference in the AB induced by clothed and unclothed images, with images of nude females 
eliciting a particularly large AB in males, and in contrast, images of nude males did not elicit 
a greater AB than images of nude females in female participants. However, contrary to 
Grace’s (2005) findings, Hudson (2005) did not report any differences between images using 
clothed images of males and females at T1 in male and female participants which suggest that 
the images may need to be a potent cue of sexual interest in order to induce the AB effect.   
The RSVP utilised by Beech et al., (2008) and in all of the chapters throughout this 
thesis, was adapted for this study with the purpose of employing this procedure with a normal 
sample of males and females. Images of children were changed with images of males and 
females to correspond with the participants’ sexual interest, the other images remained the 
same as in the Beech et al., (2008) study, Chapter 3, Chapter 4 and Chapter 5. The reasoning 
behind this piece of research was to further establish and evaluate the RSVP’s validity and 
sensitivity in the assessment of sexual interest in a normative sample.  
Therefore the aim of this study is to look at clothed males and females compared with 
animals, as T1, in two separate conditions. In the first condition, it was predicted that when 
T1 images displayed of the participants preferred sexual interest, this particular T1 image 
category would cause cognitive interference in participants, which would be apparent in an 
enhanced error rate reporting T2 images. The second condition looked at interference caused 
by T1 images without the participant having to manually respond to T1 but only having to 
respond to T2 images, and similar to Condition 1, T1 images of preferred sexual attraction 
would cause enhanced error response rate in T2 images. The following hypotheses were 
tested:  
 
Hypothesis 1: In Condition 1 the heterosexual male group would display a larger number of 
errors reporting T2 stimulus following the reporting of T1 images of females and animals 
compared with the Female Group. Whilst the heterosexual female group would display a 
larger number of errors reporting T2 stimulus following the reporting of T1 images of males 
and animals compared with the Male Group. 
 
Hypothesis 2: In Condition 2 the heterosexual male group would display a larger number of 
errors reporting T2 stimulus following a display of T1 images of females and animals 
compared to the Female Group. Whilst the heterosexual female group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of males and 
animals compared with the Male Group.  
 
Method 
 
Participants  
Participants were drawn from a sample of volunteers from University of Birmingham as well 
as convenience samples of colleagues and friends. In total, 27 males and 29 females, all self-
reported heterosexual, age ranged between 18-35. All participants were white British. 
Volunteers with any previous history of epilepsy or substantial physical disability were 
excluded from the study. Participants had the option of either receiving credits (part of 
psychology students course requirement), or a monetary reward of £7, some also did the 
experiment with no monetary or credits awarded.  
 
Design 
The participants completed two conditions, Condition 1 and Condition 2, these were 
counterbalanced to control for order effects. In Condition 1, T1 and T2 had to be reported, in 
Condition 2 only T2 had to be reported. Condition 1 looked into whether male and female 
participants displayed an increase in errors when identifying T2 post accurate identification of 
T1 images of preferred sexual preference (males or females) compared to images of non-
preferred sexual image and images of animals. 1 of 4 separate responses could be made to 
accurately therefore to classify T2 by chance was 25%. In both conditions, 216 images were 
presented in sequences of 11 images (each image was presented at an SOA [stimulus onset 
asynchrony] of 100ms). This was separated into four blocks. Within each sequence, T1 target 
images were presented (male/female/animal) and T2 target images (chair or train facing 
towards the left or right), the other images were neutral images. To reduce primacy and 
recency effect the first and last image was neutral in every sequence. T1 image was always 
positioned between the second and seventh position, T2 was always positioned between the 
third and ninth position, and it followed either immediately (Interval 1, SOA 100ms), 
immediately but one (Interval 2, SOA 200ms), or immediately but two images (Interval 3, 
SOA 300ms) after presentation of T1. The pictures assigned to the particular interval were 
counter-balanced across participants within each group.    
 
Stimuli 
610 images were extracted from commercially available images (30.000 images PC world 
CD). 178 of the images were neutral images (objects or neutral scenes), 216 were used as T1 
stimulus, 108 animals and 54 males and 54 females (all clothed). 216 were used as T2 
stimulus, with 108 trains and 108 chairs (half facing left, half facing right). T1 male and 
female images were all either full body or facial length images in natural surroundings, a 
mixture of ethnic groups were also included. The T1 animal images included domestic and 
wild mammals, birds and reptiles. Images were facial, half-length or full-length pictures of 
single or groups of animals in a natural environment. 
Procedure 
The experimental procedure followed standardized scripted instructions (See Appendix H), 
Each session lasted for approximately 25-45 minutes. On arrival participants were provided 
with an information and consent form explaining the experimental procedure (See Appendix 
I). They were also asked to provide information regarding their sexual orientation. 
Participants were informed they would not be provided with the full information concerning 
the exact functioning of the RSVP prior to the experimental procedure as this could 
potentially influence their performance. However, they were informed that they would receive 
a debriefing sheet (See Appendix J) on completion of the task. This was done in order to 
ensure the RSVP measures validity. Each participant completed the computer task in a 
standardized testing suite. All participants completed both Condition 1 and Condition 2. The 
researcher read the script to each participant explaining how the experimental procedure 
would progress. In Condition 1 participants had to first respond to whether they saw T1 
images (male, female or animal) and second whether they saw T2 images (train or chair and 
the direction they were facing, either left or right). A break was integrated into the experiment 
between each block, and a further break was allowed between Condition 1 and Condition 2. It 
was up to the participant whether to use these breaks or continue with the experiment.  
 
Equipment 
The RSVP procedure was presented using E-prime, on a TOSHIBA laptop PC connected to a 
15 inch monitor. Participants responded by using an IBM USB keyboard, the corresponding 
keys were labelled for each response, Insert - CHAIR LEFT, Delete-TRAIN LEFT, End -  
ANIMAL, Page Up – CHAIR RIGHT, Page Down – TRAIN RIGHT, Y – FEMALE, I – 
MALE.  
 
Ethics 
Ethical approval was obtained from the School of Psychology’s Human Research Ethics 
Committee at the University of Birmingham (See Appendix K). The anonymity of the 
participants and the right to withdraw from the experiment was highlighted.   
 
Attentional Blink 
In Condition 1 AB was calculated by looking at accuracy of reporting T2 (chair or train) when 
T1 (animal, male or female) was also reported accurately. This produced a percentage score 
of accuracy. In Condition 2, AB was calculated again by looking at T2 (chair or train) 
accuracy and whether this was influenced by the preceding T1 (animal, male or female), 
producing a percentage of accuracy.  
 
Data analysis 
The data was subjected to a four way mixed analysis of variance (ANOVA), where the 
between subjects variable was Group (males and females). The three repeated measures 
variables was Condition (Condition 1 = reporting of T1 and T2, and Condition 2 = reporting 
of T2 only), Category T1 (animal, male, female), and Interval (T1 and T2 SOA of 100ms, 
200ms and 300ms).  Dependent variable was T2 accuracy of reporting. The analysis was 
performed using SPSS Version 16.0.  
 
Results 
 
Condition 1 = report of T1 and T2 
Condition 2 = report of T2 only 
 
Main Analysis 
Result of the overall multivariate analysis is displayed in Table 1. Independent variables were 
between subjects factor Group (Males and Females), within subject factors of Condition 
(Condition 1 and Condition 2), Category (T1, male/female/animal) and Interval (Interval 0, 1, 
2). The analysis showed the following significant main effects; Condition, F (1, 49) = 4.354, 
p < .05, Category, F (2, 98), =125.036, p < .000, and Interval, F (2, 98), = 26.277, p < .000. 
See Table 2 for overview of mean values across Conditions and Intervals. The following 
significant interaction effects were found: Category and Interval, F (4,196) =62.795, p < 
.000, Category and Condition, F (2, 98) = 41.163, p < .000, Interval and Condition, F (2, 98) 
= 16.181, p < .000, Category, Interval and Condition, F (4,196) = 26.094, p < .000. A 
significant Between Groups main effect was also found, F (1, 49) = 8.024, p < .01.The main 
effect of Condition suggest participants were slightly poorer in their performance in Condition 
1 when T1 and T2 had to be reported (63.07%) compared to Condition 2 (64.39%) when only 
T1 had to be reported. The significant main effect of Interval suggests that the participants 
performed differently depending on the SOA between T1 and T2. In Condition 1 
Identification was poorest at Interval o, then at Interval 1, then at Interval 2. This confirms 
that AB took place and is in line with the literature (Shapiro, 2001) stating that detection 
accuracy of T1 increases with SOA between stimulus.  For Condition 2, identification was 
poorest at Interval 0, then at Interval 2, then at Interval 1. See Table 2 for exact percentage 
accuracy on the separate Intervals and Conditions. The main effect of Category suggest that 
participants, overall where better at reporting T1 when T1 image was of a male (75.59%), 
then female (64.52%) and poorest when the image was of an animal (51.09%). The between 
group effect was due to the difference in the overall response rate between males and females, 
where the average percentage score for females was 58.75%, and for males it was 
significantly higher at 68.73%. The interaction effects are explored in the analysis under 
Hypothesis 1.   
 
Table 1 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,49 
 
8.02 
 
.01 
 
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
Group Error 
 
1,49 
2,98 
2,98 
1,49 
2,98 
2,98 
2,98 
2,98 
4,196 
2,98 
2,106 
2,98 
4,196 
 
 
4.35 
125.04 
26.28 
.17 
.06 
.73 
41.16 
16.18 
62.79 
2.03 
1.51 
26.09 
.58 
 
.05 
.0001 
.0001 
 
 
 
.0001 
.0001 
.0001 
 
 
.0001 
ªonly p values below .05 or less are reported 
 
Table 2 
Mean Percentage Accuracy, Standard Error score T2 score by Interval 
Condition Interval 1 (M/SE) Interval 2 (M/SE) Interval 3 (M/SE) 
Condition 1 58.81%/2.00 61.49%/2.29 68.92%/1.70 
Condition 2 60.26%/2.39 68.71%/1.70 64.22%/2.06 
 
 
Test of Hypothesis 1.  
Hypothesis 1 suggested that males would generate lower accuracy scores on the female 
images compared to male and animal images, whilst females would generate lower accuracy 
scores on male images compared to the female and animal images. The data was subjected to 
a three-way repeated measures ANOVA, independent variables were Group (Between: Males 
and Females), and within subjects factors were Interval (0, 1, 2) and Category (T1: 
males/females/animal). The Dependent variable was percentage (percentage was calculated as 
Raw Scores x 100/36 for animal and 100/18 for male and female) of T2 accuracy (chair/train 
and direction) when T1 was also accurately reported. Responses where the participant 
inaccurately identified T1 were excluded from the analysis as T2 reporting would in this case 
not be a function of the image identified in T1. Accuracy of T2 scores were obtained by the 
participant’s ability to accurately identify whether they saw a chair or a train and which way it 
was facing (left or right) hence the level of chance was 25%. In both experiments all 
participants were observed to perform above levels of chance. 
 
Analysis of Condition 1.  
Two male participants and one female participant did not complete Condition 1 due to faults 
with the PC and data was lost. Therefore the analysis was conducted on 28 females and 25 
males. See Table 3 for an overview of the analysis, further, table 4 shows the mean percentage 
accuracy for the T1 stimuli (animal, male, female) between the groups in Condition 1 and for 
comparison the scores for Condition 2 is also displayed in this table. Analysis of Condition 1 
showed a main effect of Interval, F (2,102) = 11.57, p <.0001, and a significant interaction 
between Category and Interval, F (2,204) = 2.58, p < .05. A significant main effect of Group 
was also found, F (1,51) = 4.83, p <.05. The main effect of Interval demonstrate that level of 
accuracy scoring of T2 images following T1 differed dependent on the SOA between intervals  
and that the AB effect took place, where lowest accuracy score was at Interval 0 (48.39%), 
followed by Interval 1 (50.15%) then Interval 2 (54.51%). The significant interaction between 
Category and Interval merely indicates that there was a difference in overall accuracy score of 
male, female and animal images dependent on which Interval the images were displayed in. 
The main effect of group was due to the overall differences in scores, where females had an 
average accuracy of 45.96%, and males of 56.07%, demonstrating that males were generally 
better at detecting T2 following T1 images of animal, female and males. The statistical 
analysis did not support the predicted hypothesis 1, however, examining the means in Table 4, 
it is apparent that a trend in the hypothesised direction is apparent for the female group, where 
a slightly lower mean accuracy is noted for the male images with a mean of 45.45% compared 
to female images, mean 46.05%. The opposite trend was seen in the male participants.  
 
Table 3 
Result of Three-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,51 
 
4.83 
 
.05 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,102 
2,102 
2,102 
2,104 
4,204 
4,204 
 
.21 
11.60 
.34 
.97 
2.60 
.57 
 
 
 
.0001 
 
 
.05 
ªonly p values below .05 or less are reported 
 
Table 4 
Mean Percentage Accuracy, Standard Deviation. T2 Accuracy Scores by T1 Animal, Female 
and Male Categories in Condition 1 and Condition 2.   
Category Female  Male 
Condition 1 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
Condition 2 
Animal 
M 
SD 
Female 
M 
SD 
Male 
 
 
46.36% 
3.18 
 
46.05% 
3.44 
 
45.45% 
3.42 
 
45.96% 
3.16 
 
 
74.31% 
2.24 
 
75.73% 
2.57 
 
 
 
55.18% 
3.36 
 
57.03% 
3.64 
 
56.01% 
3.62 
 
56.08% 
3.34 
 
 
81.48% 
2.24 
 
80.84% 
2.57 
 
M 
SD 
Total Score 
M 
SD 
 
65.77% 
2.55 
 
71.94% 
2.25 
78.12% 
2.55 
 
80.15% 
2.25 
 
Analysis of Condition 2 
Hypothesis two predicted that in Condition 2 the Male Group would display a larger number 
of errors reporting T2 stimulus following a display of T1 images of females and animals 
compared to the Female Group. Whilst the Female Group would display a larger number of 
errors reporting T2 stimulus following a display of T1 images of males and animals compared 
with the Male Group.  
Two female participants did not complete Condition 2 due to the PC crashing and data 
was lost, therefore the analysis was conducted on 27 females and 27 males. Condition 2 
required report of T2 only, accuracy was therefore calculated as T2 accuracy when T2 was 
preceded by T1 (male/female/animal), therefore the level of chance remained at 25%. A tree-
way way repeated measures design ANOVA was performed on the data, independent 
variables were Group (Between: Male and Female), and within subjects factors were Interval 
(0, 1, 2) and Category (T1: males/females/animal). The Dependent variable was T2 accuracy 
(chair/train and direction).   
See Table 5 for an overview of the multivariate analysis. The analysis showed a 
significant main effect of Category F (2,104) = 17.50, p < .0001 and Interval F (2,104) = 
20.57, p < .0001.Significant interactions were found between Category and Group, F (2,104) 
= 4.83, p < .01, and Category and Interval, F (4, 208) = 15.35, p < .0001. A significant main 
effect of Between Groups was also found, F (1,52) = 6.65, p < .01. The main effect of 
Category shows that overall participants were better reporting T2 when T1 was an image of 
females (78.28%), followed by Animals (77.90%), then males (71.95%). Main effect of 
Interval demonstrate that the participants had different accuracy score dependent on the SOA 
between the Intervals, where lowest score was on Interval 2 (71.01%), whereas Interval 1 
(78.29%) and Interval 0 (78.82%) displayed almost the exact same accuracy score. The 
significant interaction between Category and Group show that the groups scored differently 
on the separate categories (See Table 4 above for an overview of Mean percentage accuracy 
scores). The significant interaction between Category and Interval show that mean percentage 
accuracy of scores on categories differed dependent on the Interval. Main effect of between 
Groups show that the groups differed in their overall average score on the categories, where 
females had an average score of 71.94% and males had a slightly higher score of 80.15%.     
 
Table 5 
Result of Three-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,52 
 
6.65 
 
.01 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,104 
2,104 
2,104 
2,104 
4,208 
4,208 
 
17.50 
20.57 
4.83 
1.49 
15.35 
.97 
 
.0001 
.0001 
.01 
 
.0001 
 
ªonly p values below .05 or less are reported 
 
To explore the significant interaction between Group and Category in particular a repeated 
measures t-test was performed on Category and Groups. The t-test found a significant 
difference between the groups on the following categories; Animal Interval 0, t (52) = -1.670,  
p < .05. Animal, Interval 1, t (52) = -2.06, p <.05, Animal, Interval 2, t (52) = -2.443, p < 
.01, Male, Interval 0, t(52) = -2.648, p < .01, Male, Interval 1, t(52) = -2.001, p < .05, Male 
Interval 2, t(52) = -2.563, p < .01. These significant findings were looked at in detail below 
by transforming the data into ‘outcome score’ and conducting t-tests and Roc analysis on this 
data. 
 
Outcome score: Condition 2 
Outcome score was formed by creating a score derived by calculating the total accurate T1 
Animal scores subtracting the total T1 male/female accuracy score for each individual 
participant. This gives a number where a positive value indicate poorer performance when T2 
images followed T1 male or female images, whilst scores with a negative value indicated 
poorer performance when T2 images followed T1 Animal images 
To look further at the between group differences in Condition 2 a repeated measures t-
test was conducted on outcome score for the two groups, a significant difference was found 
for the Male outcome score, t (52) = -2.063, p < .05, suggesting that the difference in 
accuracy scores differed significantly between the groups on the male outcome score. To 
explore this further a ROC analysis was conducted. 
 
ROC analysis 
To further look at Condition 2’s discriminative ability between Groups a receiver Operating 
Characteristic (ROC) analysis of outcome score was conducted to measure sensitivity and 
specificity. Figure 1 displays the ROC analysis of Condition 2’s discrimination of the female 
group versus the male group. The sensitivity axis displayed is the hit rate, therefore it 
represents male and female’s correctly discriminated by the measure. The specificity axis 
represents the false alarm rate, which represents falsely discriminated males and females. A 
larger area under the curve (AUC) indicates greater accuracy of discrimination. Therefore a 
measure with a perfectly accurate discrimination (AUC of 1.0) would generate a ROC curve 
plotted straight up the sensitivity axis and then, at the top of the graph along the specificity 
axis until it reaches the far right-hand corner (c.f. Quinsey, Harris, Rice & Cormier, 1998 for a 
review). The diagonal line represents a line that would be produced if the experiments’ 
discriminative effect was no better than chance (AUC of .5). 
The ROC analysis of Female outcome score produced, as expected based on the t-test 
above, a non significant ROC Curve AUC of .40, 95% CI of .50-.80, p=.213, p>.05, See 
Figure 1. This indicates that Condition 2 did not discriminate between female and male group 
on accuracy of detection of Female images. However, the ROC analysis of Male outcome 
score between the two groups produced a significant AUC of .65, 95% CI of .51-.80, with a 
significance level of p = .05 (see Figure 1) suggesting that male outcome scores did 
discriminate between the two groups on male images. The above findings indicate that 
Condition 2 in the RSVP has the ability to detect sexual interest in female participants, but not 
in male participants. 
   
 
 
Figure 1: Female and Male Group Roc Analysis 
 
 
 
Discussion 
 
The overall above reported findings demonstrate that the Female Group displayed the 
hypothesised AB effect in Condition 2 only, where T1 images of Males significantly 
increased their error rate in responding to T2 images compared to Female and Animal images. 
The ROC analysis shows that Condition 2 had the ability to discriminate between the two 
groups on male images, suggesting that the RSVP Condition 2 can be used to detect sexual 
interest in the female sample.  The experiment did demonstrate an overall AB effect looking 
at the main effect of Interval, where error accuracy for Condition 1 did increase with the 
Intervals SOA, and a significant difference between Conditions was demonstrated by the 
significant improvements made from Condition 1 to Condition 2.  
With regards to the main hypothesis the result for the female participants are 
encouraging, although slightly unexpected. It is unusual for females to display a stronger 
response than males to this type of stimuli, research show that in most cases males display a 
stronger effect in these types of experimental conditions (Grace, 2005, Most, Smith, Cooter, 
Levy & Zald, 2007; Murnen & Stockton, 1997; Bradley, Codispoti, Cuthbert & Lang, 2001).  
It is important to speculate as of why the female images did not produce the desired 
effect in the male sample. One possibility is that the female images used in this study did not 
induce strong enough positively valenced emotions as they were not of an erotic nature. Erotic 
images are reported to induce strong arousing feelings in both males and females (Bradley, et 
al., 2001). Most et al., (2007) did find that erotic images induced AB when these images were 
distractors, this was particularly prominent in males. It seems very plausible that images 
utilised in the RSVP procedure needs to be a potent cue of strong emotional arousal in 
individuals, particularly in males with self-reported ‘normal’ sexual interest. This does raise 
the question as of why the sexual interest in child images in the sex offenders from the Beech 
et. al’s., (2008) study and Chapter 3 was detected by the RSVP but no such effect was 
detected in the present male sample. This could indicate that there is a difference in sex 
offenders and ‘normal’ males level of arousal when viewing and responding to images of their 
preferred sexual interest. It is, however, possible that in sex offenders’ anxiety has a 
mediating effect on their responses to child images, where the image of a child is a cue of fear 
and/or anxiety produced by the fact that they have been imprisoned as a result of their 
offence. It is feasible that they automatically cue into this stimuli and this causes the induced 
AB (Beech et. al, 2008; Flak et. al, 2007; Flak et. al, 2009; Chapter 3). However, although this 
is plausible, this possibility was explored in Chapter 3 where anxiety measures were given pre 
and post the experimental RSVP task. The result showed that anxiety did not increase across 
the experimental procedure, however, it is still possible that this did not pick up on anxiety 
experienced during the experiment. It is also possible that the difference between child sex 
offenders and normal males are due to the fact that the child images for sex offenders are a 
stronger potent cue of sexual arousal. It is interesting that these differences are apparent and 
suggest that RSVP is an indicator of sexual interest in child sex offenders but not in the 
present sample of ‘normal’ males.  It may be likely that in child sex offenders, images of 
children induce a very strong sexual cue that has formed a part of their long term ‘set’ for 
attending to the world, tuning in the individual to attend to these stimuli rather than others and 
that this is not the case in normal males (Flak et. al., 2009).  
The other interesting aspect of this is that in Beech et. al., (2008) and Chapter 3 
Condition 1 was the only condition which induced this effect, Condition 2 did not produce 
any significant result. This is the opposite of what was found in the female sample of this 
research, where only Condition 2 showed the desired effect. It is currently unknown why this 
occurred and will need to be looked at in future research to investigate whether the present 
findings could be replicated.  
 
Future research and potential drawbacks with the RSVP 
The validity of the stimulus used and the possible drawbacks will need to be discussed briefly. 
In order to further this experiment with male participants it is important to investigate whether 
erotic pictures of females would produce a heightened AB effect as mentioned, this was 
demonstrated in the Grace (2005) study. Future RSVP research should explore this further 
and employ erotic images in a normative sample.  
Images of Animals were used as the ‘control’ stimuli as presumably most individuals 
do not perceive animals as sexually loaded. The animal images consisted of different types of 
animals, such as birds, reptiles and domestic animals, hence being more heterogeneous than 
images of males and females. Greater heterogeneity within the animal category may 
potentially interfere with cognitive processing and consequently may either induce an increase 
in AB, or perhaps the reverse effect may be seen where AB would be reduced as images 
would not be readily recognized (Kalmus, 2003). Therefore, future research looking at animal 
images and its heterogeneity could potentially benefit this RSVP procedure. Another potential 
drawback with the RSVP procedure is the demand it poses on participants’ attention span, 
some participants reported fatigue and inability to concentrate at the end of the experiment. 
Whether this was due to individual participants level of tiredness or inability to concentrate, 
or whether this was due to the nature of the RSVP task is unknown, however, work should be 
done in order to reduce the length of time this task takes to complete as it will remove this 
potential bias.  
To sum up, at present, no concrete of firm conclusion can be made regarding the 
question of whether the RSVP does work in detecting sexual interest in ‘normal’ male 
participants, if this is due to lack of the potency of the erotic images or whether there is a 
genuine difference in responses in sex offenders and normative samples to arousing images is 
not known and needs to be explored in future research. However, it does seem to have the 
ability to discriminate between females sexual interest in males, but this will have to be 
studied further. 
 
 
 
 
 
CHAPTER 7 
CAN THE RAPID SERIAL VISUAL PRESENTATION PROCEDURE DETECT 
SEXUAL INTEREST IN A NORMATIVE SAMPLE OF MALES AND FEMALES 
WITH NUDE IMAGES?  
 
 
Chapter rationale 
The aim of this chapter was to build on Chapter 6 which reported no AB effect of clothed 
female images were in the male sample. The reasoning behind the use of nude images was 
based on a previous study by Grace (2005) where nude images were used within the RSVP 
procedure and produced a heightened AB effect with nude female images in male 
participants. This chapter did not detect any enhanced AB in either the male or female group 
following nude T1 images, which did not support the hypothesis of this study nor Grace’s 
(2005) findings. It is possible that the nude images which were of a soft erotic nature did not 
elicit strong enough potent cues to the groups or that the RSVP, particularly Condition 1, does 
not have the ability to detect sexual interest in normative samples of males and females.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Is the Rapid Serial Visual Presentation procedure able to detect sexual interest in a normative 
sample of males and females with nude images? 
 
Introduction 
The previous chapters and the study by Beech et. al., (2008) have demonstrated that 
the RSVP procedure has the ability to detect sexual interest in children in at least some 
samples of child sex offenders. This was shown by their response to the presentation of child 
images compared to responses to the presentation of animal images (images are presented 
within a stream of images within the RSVP procedure). The response displayed by the child 
sex offender is termed the attentional blink (AB; Shapiro, 2001) and appears to be particularly 
obvious if the stimuli (e.g. child images) presented within the RSVP stream has some 
emotional loaded significance (Beech et. al., 2008; Flak et. al., 2009; Flak et. al., 2007). The 
question remains of whether this apparent sexual attraction towards child stimuli can be seen 
in a normative sample of males and females. Chapter 6 investigated the RSVP and its ability 
to detect sexual interest towards the opposite sex in a heterosexual sample of males and 
females, stimuli used were normal clothed males and females in a normal setting. The study 
found a significant effect in the female group, but only in Condition 2. However, no effects 
were seen in the male sample in either condition, suggesting that the RSVP was unable to 
detect sexual attraction towards the opposite sex in male participants. This was an unexpected 
result as males are known to be normally more responsive in research looking at sexual 
attraction (Grace, 2005, Most, Smith, Cooter, Levy & Zald, 2007; Murnen & Stockton, 1997; 
Bradley, Codispoti, Cuthbert & Lang, 2001).  
A few previous unpublished studies have been conducted in this particular area, 
Hudson (2005) and Grace (2005) looked into the use of the RSVP as a means to measure 
sexual interest in males and females. Hudson (2005) used normal clothed images of males and 
females as T1 and reported that there were no differences between responses to images in 
male and female participants. Whilst Grace (2005) looked at T1 images of both clothed and 
nude images of males and females on a sample of male and female college students. Grace 
reported that there was a significant difference in the AB induced by clothed and unclothed 
images, where nude images in males elicited a large AB, whereas, in females images of nude 
males did not produce that effect. This could suggest that images need to be of stronger sexual 
potent cue to elicit the effect found in child sex offenders and in the Grace (2005) study. The 
aim of the present investigation was therefore to look into the effect erotic nude images may 
produce in a normative heterosexual sample of males and females and to investigate whether 
this effect is similar to the response seen in sex offenders when images of children (i.e. their 
preferred sexual target) are displayed as T1 (Beech et. al., 2008; Chapter 3). 
 
Hypothesis 1: In Condition 1 the Male Group would display a larger number of errors 
reporting T2 stimulus following the reporting of T1 images of females and animals compared 
with the Female Group. Whilst the Female Group would display a larger number of errors 
reporting T2 stimulus following the reporting of T1 images of males and animals compared 
with the Male Group. 
 
Hypothesis 2: In Condition 2 the Male Group would display a larger number of errors 
reporting T2 stimulus following a display of T1 images of females and animals compared to 
the Female Group. Whilst the Female Group would display a larger number of errors 
reporting T2 stimulus following a display of T1 images of males and animals compared with 
the Male Group.  
  
Method 
Participants 
Participants were drawn from a sample of 32 volunteers, 16 males and 16 females all 
heterosexual and self-reported no previous history of offending. See Table 1 for demographic 
information. Exclusion criteria were history of psychosis, a significant physical disability, 
significant learning disability or no previous history of epilepsy due to the nature of the RSVP 
procedure containing flashing images.  
 
Table 1 
Demographic information  
 Males Females 
Number 16 16 
Mean age at testing 36.69yrs 25.75yrs 
Ethnicity: 
Caucasian  
 
100% 
 
100% 
 
Design 
The experiment consisted of two conditions participants had to respond to, Condition 1 and 
Condition 2. Condition 1 required T1 and T2 responses, Condition 2 required T2 responses 
only. Condition 1 looked into whether T1 male/female nude images would elicit an increased 
error rate in T2 detection following T1 images, compared to when T1 was correctly identified 
as an animal. Condition 2 has similar function to Condition 1, however, this condition looked 
into whether the report of T2 only would elicit similar response towards T1 images, when T1 
images did not have to be reported but were still presented.  
Each condition consisted of 216 trials presented within four blocks. Every trial 
presented 11 images in sequence. Each image was displayed for 100ms, with the interstimulus 
interval being 0ms in each sequence. The first and last image was neutral for each individual 
sequence in order to ensure no effect of primacy and recency. T1 image was across each 
sequence positioned between the second and seventh position, T2 image was positioned 
between the third and ninth position for every sequence.  T2 images were either consecutive 
(stimulus onset asynchrony [SOA] = 100ms), separated by one neutral image (SOA = 200ms), 
or separated by 2 neutral images (SOA = 300ms). Pictures presented within each interval 
were counterbalanced between participants within each group. When conducting the statistical 
analysis T2 accuracy was the dependent variable for both conditions, but only when T1 was 
correctly identified in Condition 1. T2 stimuli were pictures of chairs or trains facing either 
left or right, a response of four could be made to T2 (chair left, chair right, train left, train 
right), consequently the probability level of classifying T2 by chance was 25%.  
 
Stimuli   
610 images were used in the sequences. Most of the nude male/female images were drawn 
from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2005) as 
well as commercially available resources. All images from IAPS had been independently 
assessed and were categorised as ‘erotic’ and the other erotic images were of similar 
presentation and independently assessed by 4 individuals as being classified as ‘erotic’. The 
other images drawn from commercially available resources were of similar nature to those 
drawn from the IAPS. The erotic images were half-length or full-length images. The animal 
and neutral images were drawn from commercially available images. 178 images were 
‘neutral’ images of scenes of objects, 216 were presented as T1 stimuli (54 nude males, 54 
nude females, 108 animals). T1 images of animals included domestic and wild animals, birds 
and reptiles. These images were portrait, half-length, full-length pictures of single or groups 
of animals in natural settings.  
 
 
 
Procedure 
All participants completed Condition 1 and Condition 2. Each Condition lasted for 
approximately 25 to 40 minutes and was conducted in a standardized testing room with a 
script read for each participant (See Appendix H for script). Condition 1 requested the 
participants to respond by pressing the corresponding key to whether they had seen a nude 
male, nude female or an animal (T1), followed by whether they had seen a chair or a train 
(T2) facing left or right (again by pressing the corresponding key). If the participants were 
unsure of their responses, they were told to respond and make a guess if necessary. A break 
was integrated between each block for approximately 5 minutes, if required a longer break 
was offered.  
 
Equipment 
The experiment was presented on a Toshiba Satellite Pro laptop. Responses were input 
employing and adapted 104-key IBM USB keyboard. The insert key was labeled CHAIR 
LEFT, the delete key was labeled TRAIN LEFT, the End key was labeled ANIMAL. The 
Page up key was labeled CHAIR RIGHT, the Page down key was labeled TRAIN RIGHT. 
The Y key was labeled FEMALE, the I key was labeled MALE.  
 
Ethical Approval and Consent 
Ethical Approval was received from the School of Psychology’s Ethics Committee at the 
University of Birmingham, United Kingdom (See Appendix L). It was made clear to the 
participants they could withdraw at any time and that their responses were completely 
confidential and that they could withdraw at any time (See Appendix M).  
 
Data Analysis 
A four-way repeated measures ANOVA was used for analysis of the data. Group (male, 
female) was the between group variable. Condition (Condition 1 = reporting of T1 and T2; 
Condition 2 = reporting of T2 only), T1 category (animal, male, female) and interval (SOA 
between T1 and T2 of 100ms, 200ms, 300ms) were the three repeated measures variables. 
Dependent variable was accuracy in reporting T2. The analysis was conducted on 16 females 
and 16 males.    
 
 
 
Results 
In Table 2 the overall result of the multivariate analysis is outlined. It is apparent from this 
table that four sources produced significant results: Condition, Interval, interaction between 
Condition and Interval, Condition and Category. The significant main effect of Condition 
suggest that participants performance was much better in Condition 2 (91.5%), when T2 only 
had to be reported, compared to Condition 1 (67.8%), when T1 and T2 had to be reported. 
Main effect of Interval suggests that participants performed differently dependent on the SOA 
between the three intervals (See Table 2 for Performance on Interval in the two separate 
conditions). The interaction between Condition and Interval suggest that participants 
performed differentially dependent on the SOA and the Condition and the interaction between 
Condition and Category suggest that differential accuracy was performed by the participants 
on categories dependent on which condition images were presented in. The interaction effect, 
displayed in Table 4, illustrates how the SOA affected the processing ability differently across 
Categories. The trend is similar for all 3 Categories, where lower accuracy is apparent at 
Interval 0, and gradually increases at Interval 1 to be highest accuracy at Interval 2.  
 
Table 2 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
1,30 
 
 
.002  
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
Group Error 
 
1,30 
2,60 
2,60 
1,30 
2,60 
2,60 
2,60 
2,60 
4,120 
2,60 
2,60 
4,120 
4,120 
 
101.46 
.99 
17.68 
1.40 
.64 
.78 
1.98 
4.34 
5.86 
1.67 
.75 
.48 
.80 
366.12 
 
.0001  
 
.0001 
 
 
 
 
.01 
.0001 
 
 
 
 
ªonly p values below .05 or less are reported 
 
 
Table 3 
Condition * Interval Interaction Effect 
Mean Percentage Accuracy, Standard Error score T2 score by Interval 
Condition Interval 1 (M/SE) Interval 2 (M/SE) Interval 3 (M/SE) 
Condition 1 58.51%/3.03 72.72%/2.99 72.40%/2.27 
Condition 2 88.60%/1.79 90.94%/1.54 94.91%/4.03 
 
Table 4 
Category * Interval Interaction Effect 
Mean Percentage Accuracy, Standard Error score T2 score by Interval 
Category Interval 1 (M/SE) Interval 2 (M/SE) Interval 3 (M/SE) 
Animal 62.32%/2.87 72.05%/2.99 73.09%/2.76 
Nude Male 51.82%/4.55 68.40%/4.94 72.35%/3.48 
Nude Female 56.89%/4.04 75.00%/3.19 70.72%/2.78 
 
Testing of Hypothesis  
Condition 1 = report of T1 and T2 
Condition 2 = report of T2 only 
 
Condition 1 
Testing of Hypothesis 1  
The hypothesis predicted that males would produce more errors in reporting T2 stimulus 
when T1 stimulus was presented as nude females compared to nude male images and animal 
images. Conversely, females would produce more errors reporting T2 stimulus when T1 
stimulus was nude males compared to nude females and animal images. See Table 5 for a 
complete overview of the Multivariate ANOVA. The data was subjected to a four-way 
repeated measures ANOVA, independent variables were Group (Between: Male and Female), 
and within subjects factors were Interval (0, 1, 2) and Category (T1: nude male/nude 
female/animal). The Dependent variable was percentage (percentage was calculated as Raw 
Scores x 100/36) of T2 accuracy (chair/train and direction) when T1 was also accurately 
reported. Responses where the participant inaccurately identified T1 were excluded from the 
analysis as T2 reporting would in this case not be a function of the image identified in T1. 
Accuracy of T2 scores were obtained by the participant’s ability to accurately identify 
whether they saw a chair or a train and which way it was facing (left of right) and therefore 
level of chance was 25%. In both conditions all participants were observed to perform above 
level of chance. 
See Table 5 for a complete overview of the analysis and Table 6 for an overview of 
the accuracy percentage scores for Condition 1 and Condition 2 across the groups for Animal, 
Nude Male and Nude Female stimuli. The analysis showed a significant main effect of 
Interval and a significant interaction effect between Category and Interval, where the SOA 
between Intervals affected the participants differently. For the sake of comparison Table 6 
displays means and SD of Categories from this study and in addition the means from the 
clothed male/female categories from Chapter 6. Looking at means in Table 6 in Condition 1 
from the present study it is apparent that both females and males performance was consistent 
across the categories, with almost identical response rate for the three categories, apart from 
Condition 2 mean scores on the nude male images, where male participants scored 98.28% 
accurate, and females scored  at 90.26%. The difference between accuracy scores of male 
participants on the female images, 98.28%, was much higher than their scores on the male 
images, 88.54%, this is in the opposite direction to what was expected. It is also further 
apparent, when comparing the two studies mean response rate across both Conditions, that 
overall performance on clothed males and females appears lower than performance on nude 
males and females in both Condition 1 and Condition 2.  
 
Table 5 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,30 
 
.572 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,60 
2,60 
2,60 
2,60 
4,120 
4,120 
 
1.08 
77.90 
.75 
.11 
5.08 
1.93 
 
 
.0001 
 
 
.001 
ªonly p values below .05 or less are reported 
  
 
 
Table 6 
Percentage Accuracy, Mean and Standard Deviation T2 Accuracy Scores by T1 Nude Male, 
Nude Female, Clothed Female, Clothed Male and Animal Categories in Condition 1 and 
Condition 2 
Group Female Participants Male Participants 
Category Nude Female Clothed 
Female 
Nude 
Male  
Clothed 
Male 
Condition 1 
Animal 
M 
SD 
Nude Male 
M 
SD 
Nude Female 
M 
SD 
Total Score 
M 
SD 
Condition 2 
Animal 
M 
SD 
Nude Male 
M 
SD 
Nude Female 
M 
SD 
Total Score 
M 
SD 
 
 
 
69.56% 
3.74 
 
69.28% 
4.01 
 
69.19% 
3.74 
 
69.34% 
3.63 
 
 
90.91% 
1.90 
 
89.37% 
2.60 
 
90.26% 
5.52 
 
90.18% 
2.64 
 
 
46.36% 
3.18 
 
45.54% 
3.42 
 
45.95% 
3.43 
 
45.95% 
3.16 
 
 
74.31% 
2.34 
 
65.82% 
2.58 
 
75.90% 
2.58 
 
72.01% 
2.26 
 
 
68.74% 
3.74 
 
65.28%  
4.01 
 
65.20%  
3.74 
 
66.41% 
3.63 
 
 
91.55% 
1.90 
 
88.54% 
2.60 
 
98.28% 
5.52 
 
92.79% 
2.64 
 
 
55.18% 
3.36 
 
56.07 % 
3.63 
  
57.03 % 
3.63  
 
56.09% 
3.43 
 
 
81.48% 
2.24 
 
77.89% 
2.58 
 
80.92% 
2.58 
 
80.1% 
2.26 
 
 
Condition 2 
Testing of Hypothesis 2.  
The hypothesis predicted that the Male Group would display a larger number of errors 
reporting T2 stimulus following a display of T1 images of females and animals compared to 
the Female Group. Whilst the Female Group would display a larger number of errors 
reporting T2 stimulus following a display of T1 images of males and animals compared with 
the Male Group. The participants were only required to report T2 images, not T1 images.  
The data was subjected to a four-way repeated measures ANOVA, independent 
variables were Group (Between: Male and Female), and within subjects factors were Interval 
(0, 1, 2) and Category (T1: nude male/nude female/animal). The Dependent variable was 
percentage (percentage was calculated as Raw Scores x 100/36) of T2 accuracy. The analysis 
showed no significant findings, not supporting the experimental hypothesis, and it was 
therefore not deemed necessary to conduct any more statistical analysis. See Table 6 of mean 
accuracy score across categories for Condition 1 and Condition 2.  
 
Table 7 
Result of Four-Way Repeated Measures ANOVA (Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,30 
 
.49 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,60 
2,60 
2,60 
2,60 
4,120 
4,120 
 
1.42 
1.78 
1.13 
.93 
2.35 
.84 
 
 
 
ªonly p values below .05 or less are reported 
 
Discussion 
The study indicates that the RSVP in this particular sample was unable to detect any 
difference in AB as a result of participant’s sexual preference of nude male and female 
images. The statistical analysis showed no significant difference between the two groups, and 
no difference in their responses towards images of their preferred sexual interest. The analysis 
did show a very slight trend with male participants having lower responses towards nude male 
images compared to nude female images in Condition 2. This is interesting as it is the reverse 
effect to what would have been expected. Overall, there is a strong possibility that the images 
did not have strong enough potent sexual cues, where the images were of soft erotic nature 
and may have failed to elicit strong enough sexual interest in the nude images.   
Comparing the responses of the RSVP with clothed images compared to nude images 
it is obvious to the naked eye that performance with nude images is better than performance 
with clothed images. In theory and according to the literature (Kyllingsbaek et. al., 2001; 
Beech et. al., 2008; Harris & Pashler, 2004; Anderson, 2005) you would expect this to have 
the opposite effect, where, overall a potent sexual cue could elicit a stronger AB, hence poorer 
performance on the RSVP task. However, it is possible, as outlined in Flak et. al., (2009) 
where the authors debate whether stimuli which capture attention could potentially require 
minimal load on the attentional span and hence may produce a weak AB (Anderson, 2005) 
which is what was seen with the Male participants in Condition 2, where their response 
towards nude female images was much lower than responses towards male images. This 
effect seems unexpected and requires further research and consideration. It is possible that the 
nude images did not produce much load on the attentional span, compared to clothed images, 
and consequently produced a weak AB response. However, it is also possible that because the 
participants were from different populations this may have caused the difference in responses 
between the two groups, where overall one group was simply better in their performance 
compared to the other group. Similarly Olivers and Nieuwenhuis (2005), suggest that if 
participants’ are encouraged into a relaxed state of mind, their attention span may adapt a 
broader span, where consequently more resources are available for processing stimulus. 
According to this theory, it is certainly possible the result found in this study, where the nude 
images encouraged a relaxed enjoyable state of mind, where the processing of nude images, 
regardless of sex, did reduce AB. However, these suggestions are speculative and needs to be 
looked into in future research.   
In conclusion, the RSVP utilised in normative samples using clothed or nude images 
provide diverse results, with no consistent findings between the studies conducted within this 
area (Hudson, 2005; Grace, 2005; Chapter 6, including the present study) it is obvious that 
more research is needed within normative samples utilising the RSVP for the purpose of 
detecting sexual interest, however, at present, this study does suggest that the enhanced AB 
found in child sex offenders (Beech et al, 2008; Chapter 3) is very much specified to child sex 
offenders, and does not extend into a normative sample of males and females. This does give 
strength to the RSVP as a valid and reliable tool to measure sexual interest in child sex 
offenders.  
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 8 
RELIABILITY AND VALIDITY OF THE RAPID SERIAL VISUAL 
PRESENTATION PROCEDURE IN A NORMALTIVE SAMPLE OF 
MALES AND FEMALES. TEST-RETEST 
 
 
Chapter rationale 
The purpose of this chapter was to look at the RSVP procedure and participants responses 
across time. A subsample from Chapter 6 of heterosexual males and females was used. The 
main finding, supporting the experimental hypothesis, was a significant difference between 
Session 1 and Session 2, where an improvement in groups’ performance was found from 
Session 1 to Session 2 but only in Condition 1. This was due to practice effect from Session 1 
to Session 2, which is an important aspect in need of careful consideration if the RSVP were 
to be used as a tool to assess treatment effect over time in child sex offenders.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test retest of the RSVP used on a subsample of the male female sample from Chapter 6. 
 
Introduction 
The previous chapters have investigated the rapid serial visual presentation procedure (RSVP) 
as a tool to measure sexual interest in child sex offenders. The following groups have been 
tested on the RSVP; incarcerated child sex offenders, released child sex offenders, ‘new 
fathers’ with children under the age of two, and normative samples of heterosexual males and 
females. The general finding is that the RSVP does impact incarcerated child sex offenders 
(Chapter 3) response towards images of children by displaying a heightened attentional blink 
(AB; Einhäuser, Kock & Makeig, 2007; Raymond et. al., 1992) effect towards child images 
(Chapter 3; Beech et. al., 2008; Kalmus & Beech, 2005), whereas this effect was not found in 
released child sex offenders (Chapter 4). In Chapter 5, ‘new fathers’ were examined with the 
exact same RSVP procedure as the sex offenders in Chapter 3 and Chapter 4. The findings 
showed that ‘new fathers’ did not display the AB effect towards child images. In normative 
samples of heterosexual males and females the above effect was generally only found in the 
female participants, this was looked into in Chapter 6 where an examination of males and 
females AB towards clothed male/female images was researched. It was hypothesised that 
participants would display a heightened AB effect towards the opposite sex, showing sexual 
attraction towards the preferred sexual interest, similarly to the sex offenders in Chapter 3. 
The findings suggested that this was only true for the female participants, where they 
displayed a heightened AB effect for male images. Chapter 7 built on Chapter 6 and used a 
normative sample of males and females examined their responses towards erotic images of 
males and females. However, no indication of a heightened AB towards images of preferred 
sexual interest was apparent.  
These are all varied and interesting findings, however, an important factor with any 
assessment tool are issues of validity and reliability. Although the RSVP is a very well 
researched and established tool it has not been used previously for the purpose of an 
assessment tool of sexual interest. It was therefore deemed necessary to investigate how 
participants would respond over time and whether their responses would change, particularly 
looking at practice effect (Thorndike, 1911) as this is particularly relevant if a tool were to be 
used assessing treatment effect in child sex offenders. Research state that practice effect is an 
important factor in experimental procedures such as the RSVP (Martini & Maljkovic, 2009). 
An important aspect with regards to the validity and reliability of the RSVP is in 
relation to potential future use looking at treatment effect in child sex offenders. One could 
speculate that child sex offender’s responses towards child images (heightened AB) may 
decrease in accordance with treatment exposure, this may be seen as a decrease in the AB 
towards child images post treatment compared to responses towards child images pre 
treatment. Although this is for future research it highlights the importance of validating the 
RSVP.  
 
Therefore the aim of this study was to investigate whether participants, as a group, would 
produce similar results from Session 1 to Session 2 and/or whether their performance would 
improve from Session 1 to Session 2.  
 
Specific hypothesis were:  
 
Hypothesis 1: Session 1 and Session 2, Condition 1: Male Group will display a larger number 
of errors reporting T2 stimulus following the reporting of T1 images of females and animals 
compared with the Female Group. Whilst the Female Group will display a larger number of 
errors reporting T2 stimulus following the reporting of T1 images of males and animals 
compared with the Male Group. 
 
Hypothesis 2: Session 1 and Session 2, Condition 2: Male Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of females and 
animals compared to the Female Group. Whilst the Female Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of males and 
animals compared with the Male Group.  
 
Hypothesis 3: There will be an improvement in responses from Session 1 to Session 2 in both 
Female and Male Group.  
 
Method 
 
Participants  
All participants were volunteers from the University of Birmingham. The participants were 
drawn from a sub-sample from Chapter 6. In total, 14 heterosexual females and 4 
heterosexual males, age ranged between 18-35, all white British took part. None of the 
volunteers had any history of epilepsy or had any substantial physical disability. Participants 
could choose between either receiving credits (part of BSc Psychology students course 
requirement), or a monetary reward of £7.  
 
Design 
Participants had to complete the experiment on two separate occasions, where at least 1 week 
in between the two trial sessions was required, with a maximum of 2 weeks between each 
session. It was not possible to get a set amount of days in between sessions due to the 
participants’ schedules. On average there were 9 days between each session. In both sessions 
participants had to follow the exact same procedure. In each session, both Condition 1 and 
Condition 2 were completed, these two conditions were counterbalanced to control for order 
effects. In Condition 1, T1 and T2 had to be reported, in Condition 2 only T2 had to be 
reported. Condition 1 investigated whether male and female participants elicited an increased 
error rate when identifying T2 post identification of T1 images of preferred (males of 
females) images, compared to non-preferred images and animals. In total, 1 of 4 different 
responses could be made. To accurately classify T2 by chance was 25%, this did not occur in 
any participants. In both conditions, 216 images were presented in a succession of 11 images, 
where each individual image was presented for 100ms; this was separated into four blocks. 
Within each sequence, T1 target images were presented (male/female/animal) and T2 target 
images (chair or train facing towards the left or right), the other images were neutral images. 
In every sequence the first and last image was neutral, in order to reduce primacy and recency 
effect. T1 image was always positioned between the second and seventh position, T2 was 
always positioned between the third and ninth position, and it followed either immediately 
(Interval 0, SOA 100ms), immediately but one (Interval 1, SOA 200ms), or immediately but 
two images (Interval 3, SOA 300ms) after presentation of T1. The pictures assigned to the 
particular interval were counter-balanced across participants within each group.     
 
Attentional Blink 
In Condition 1 AB was calculated by looking at accuracy of reporting T2 (chair or train) when 
T1 (animal, male or female) was also reported accurately. This produced a percentage score 
of accuracy. In Condition 2, AB was calculated again by looking at T2 (chair or train) 
accuracy and whether this was influenced by the preceding T1 (animal, male or female), 
producing a percentage of accuracy.  
 
 
Stimuli 
Images used were the exact same images used in Chapter 6. All images were drawn from 
30.000 commercially public images (PC world CD), 610 images were extracted from these. 
Images were neutral, males and females. Neutral images were objects or neutral scenes (178 
in total). 216 images were used as T1 stimulus, 108 animals and 54 males and 54 females (all 
clothed). 216 were used as T2 stimulus, with 108 trains and 108 chairs (half facing left, half 
facing right). T1 male and female images were all either full body or facial length images in 
natural surroundings, a mixture of ethnic groups were also included. The T1 animal images 
included domestic and wild mammals, birds and reptiles. Images were facial, half-length or 
full-length pictures of single or groups of animals in a natural environment. 
 
Procedure 
The experimental procedure followed standardized scripted instructions (See Appendix H), 
each session lasted for approximately 25-45 minutes, dependent on the participant’s 
performance. On arrival participants were provided with an information sheet and consent 
form explaining the experimental procedure (Appendix I) and they were asked to come back 
on a second session approximately 1 week later. Prior to the experimental procedure the 
participants were informed that they would receive a debriefing sheet (See Appendix N) on 
completion of the task which would explain in detail the back ground of the research. This 
was done in order to ensure the RSVP measures validity. All participants conducted the 
experimental procedure in a standardized testing suite. All participants completed both 
Condition 1 and Condition 2. Condition 1 required participants to first respond to whether 
they saw T1 images (animal, female, male) and second whether they saw T2 images (train or 
chair and the direction they were facing, either left or right). There were 4 blocks in total, 
therefore each participant had a short break between each block, and a longer break between 
Condition 1 and Condition 2, participants decided whether to use this longer or a short break 
between Conditions.  
  
Equipment 
A TOSHIBA laptop PC was used connected to a 15 inch monitor. The programme E-prime 
was used to present the RSVP procedure. Participants responded by using an IBM USB 
keyboard, the corresponding keys were labelled for each response, Insert - CHAIR LEFT, 
Delete-TRAIN LEFT, End -  ANIMAL, Page Up – CHAIR RIGHT, Page Down – TRAIN 
RIGHT, Y – FEMALE, I – MALE.  
Ethics 
Ethical approval was obtained from the School of Psychology’s Human Research Ethics 
Committee, the University of Birmingham (See Appendix L). The anonymity of the 
participants and the right to withdraw from the experiment was highlighted.   
 
Data analysis 
Data from Session 1 and Session 2 were subjected to Repeated Measures ANOVA, in both 
sessions between subjects variables were group (males and females). The three repeated 
measures variables Condition (Condition 1 = reporting of T1 and T2, and Condition 2 = 
reporting of T2 only), Category T1 (animal, male, female), and Interval (T1 and T2 SOA of 
100ms, 200ms and 300ms). Dependent variable was T2 accuracy of reporting. Further, to look 
at improvement and investigate the differences between Session 1 and Session 2 in more 
detail data for each Category (3 intervals) was added up into one single variable. ANOVA’s 
were then performed comparing Condition 1 and Condition 2 across Session 1 and Session 2. 
The analysis was performed using SPSS Version 18.0.  
Hypothesis 1 predicted that the Male Group would produce lower accuracy scores on 
female images compared to male and animal images, and that the Female Group would 
produce lower accuracy scores on male images compared to female and animal images. Data 
was therefore subjected to a three-way repeated measures ANOVA, independent variables 
were Group (Between: Males and Females), and within subjects factors were Interval (0, 1, 2) 
and Category (T1: males/females/animal). The Dependent variable was percentage 
(percentage was calculated as Raw Scores x 100/36 for animal and 100/18 for male and 
female) of T2 accuracy (chair/train and direction) when T1 was also accurately reported. 
Participants inaccurate responses made towards T1 were excluded from the statistical analysis 
as T2, hence, responses would not be a function of the image identified in T1. Accuracy of T2 
scores were obtained by the participant’s ability to accurately identify whether they saw a 
chair or a train and which way it was facing (left or right), the level of chance was therefore 
25%. In both Conditions all participants were observed to perform above level of chance. 
 
 
 
 
 
 
Result 
 
Result for Session 1 
 
Main Analysis of Session 1, Condition 1 and Condition 2.  
The analysis was conducted on 14 females and 4 males. See Table 1 for an overview of the 
analysis, Table 2 show mean interval across Condition 1 and Condition 2, and Table 3 show 
mean percentage accuracy for the T1 stimuli (animal, male, female) between groups in 
Condition 1 and Condition 2. Independent variables were between subjects factor Group 
(Males and Females), within subject factors of Condition (Condition 1 and Condition 2), 
Category (T1, male/female/animal) and Interval (Interval 0, 1, 2). The analysis showed the 
following significant main effects; Condition, F (1, 16) = 50.557, p < .0001, Category, F (2, 
32) =5.581, p < .01. The following significant interaction effects were found: 
Condition*Category, F (2, 32) = 10.634, p < .0001, Condition*Interval, F (2, 32) = 10.957, p 
< .0001, Category*Interval, F (4, 64) = 6.636, p < .0001. A three-way interaction was seen 
between Condition*Category*Interval, F (4, 64) = 8.953, p< .0001. Finally, a main effect of 
Between Subjects Group was found, F (1, 16) = 6.7, p< .05.  Main effect of Condition 
suggest that participants performed worse in Condition 1 (mean 51.6%, SD 4.2) compared 
with Condition 2 (76.80%, SD 3.52), which is according to expectations and the AB literature. 
Main effect of Category indicate that overall the participants were better reporting T1 when 
T1 image was of animals (mean 67.2%, SD 3.52), followed by female images (mean 64.75%, 
SD 4.3), with lowest score on male images (60.61%, SD 3). The significant interaction 
between Condition*Category will be decomposed further in the separate analysis of Condition 
1 and Condition 2. The significant interaction between Condition*Interval can be looked into 
detail in Table 2, in Condition 1 participants performed with the lowest average score  in 
Interval 1 (Mean 48.44, SD 4.4), followed by Interval 0 (51.3, SD 3.92), and highest score in 
Interval 2 (Mean 55, SD 5.5). For Condition 2, the trend was opposite, where highest score 
was seen in Interval 0 (Mean 81.67%, SD 4), followed by Interval 1 (48.45%, SD 4.4), and 
lowest score on Interval 2 (Mean, 68.39%, SD 3.42). The significant interaction between 
Category*Interval is explained by a difference in overall mean scores on the various 
categories within the 3 intervals. The significant three-way interaction between 
Condition*Category*Interval  merely suggest that average mean scores in the various 
Categories differ significantly dependent on what Condition and which Interval they were 
displayed in within the RSVP stream This significant finding is not directly relevant to the 
hypothesis and will not be looked into in detail.                
 
Table 1 
Result of Three-Way Repeated Measures ANOVA of Session 1 Condition 1 and Condition 2 
(Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
 
1,16 
 
6.7 
 
.05 
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
 
 
1,16 
2,32 
2,32 
1,16 
2,32 
2,32 
2,32 
2,32 
4,64 
2,32 
2,32 
4,64 
4,64 
 
 
50.56 
5.58 
2.02 
.31 
.85 
.44 
10.63 
10.96 
6.64 
.43 
1,80 
8.95 
.20 
 
.0001 
.01 
 
 
 
 
.0001 
.0001 
.0001 
 
 
.0001 
ª Only p values of .05 or less are reported 
 
Table 2 
Session 1 Condition 1 and Condition 2. Mean Percentage Accuracy, Standard Error score T2 
score by Interval  
Condition Interval 0 (M/SE) Interval 1 (M/SE) Interval 2 (M/SE) 
Condition 1 51.30%/3.92 48.45%/4.40 55.00%/5.46 
Condition 2 81.67%/4.00 80.30%/3.90 68.39%/3.42 
 
Table 3 
Mean Percentage Accuracy, Standard Deviation T2 Accuracy Scores by T1 Child 
And Animal Categories in Session 1 Condition 1 and Condition 2   
Category Female  Male 
Condition 1 
Animal 
M 
 
 
45.89% 
 
 
63.19% 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
Condition 2 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
 
3.66 
 
42.18% 
4.90 
 
42.85% 
4.06 
 
43.64% 
3.97 
 
 
70.83% 
3.50 
 
71.93% 
3.88 
 
59.80% 
3.22 
 
66.85% 
3.32 
6.85 
 
55.09% 
9.17 
 
60.35% 
7.60 
 
59.54% 
7.42 
 
 
88.89% 
6.56 
 
89.81% 
7.26 
 
81.48% 
6.03 
 
86.73% 
6.22 
 
Table 3 above show the mean percentage accurate values of reporting of T1 (animal, female 
and male) values in Session 1 across both groups for both Conditions. Scores for the female 
group in Condition 1 were very similar for both male (42.85%) and female (42.18%) images, 
a slightly higher score was found for animal images (45.89%). Condition 2 show that the 
Female group scored much lower on the male images (59.8%) compared to the female images 
(71.93%) and animal images (70.83%), this is in line with the hypothesis and also what was 
seen in Chapter 6. The Male group scored lower on the female images (55.09%) compared to 
the male images (60.35%) and the animal images (63.19%), which is also in line with the 
hypothesis. For Condition 2 the Male group scored lowest on the male images (81.48%), 
followed by animal (88.89%), and finally the female images (89.81%).    
 
 Analysis of Condition 1, testing of Hypothesis 1. 
Hypothesis 1: Session 1 and Session 2, Condition 1: Male Group will display a larger number 
of errors reporting T2 stimulus following the reporting of T1 images of females and animals 
compared with the Female Group. Whilst the Female Group will display a larger number of 
errors reporting T2 stimulus following the reporting of T1 images of males and animals 
compared with the Male Group. 
 See Table 4 below for an overview of the multivariate analysis for Session 1, Condition 1. 
The statistical analysis did not reveal any significant findings, no further analysis was deemed 
necessary.  However, looking at Table 3 above, there is a trend in the hypothesised direction 
with regards to the male sample mentioned above which showed that they scored lower on 
female images, 55.09% compared to the male images at 60.35% and animal images at 
63.19%, although non-significant.  
   
Table 4 
Result of Three-Way Repeated Measures ANOVA Session 1 Condition 1 (Group x Condition x 
Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
 
 
1,16 
 
3.56 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,32 
2,32 
2,32 
2,32 
4,64 
4,64 
 
2.33 
1.92 
.64 
.26 
.58 
.33 
 
 
 
ª Only p values of .05 or less are reported 
 
Analysis of Condition 2 testing Hypothesis 2.  
Hypothesis 2: Session 1 and Session 2, Condition 2: Male Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of females and 
animals compared to the Female Group. Whilst the Female Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of males and 
animals compared with the Male Group.  
 
Table 5 shows the multivariate analysis for Session 1, Condition 2, which did show the 
following significant findings. A significant main effect of Category F (2, 32) = 14.89, p < 
.0001, and Interval F (2, 32) = 11.05, p < .0001. A significant interaction between Category 
and Interval was also detected, F (4, 64) = 12.16, p < .0001. A significant main effect of 
Between Groups was also found, F (1, 16) = 7.95, p < .01. The main effect of Group is clear 
looking at the overall mean, where Female Group had a mean of 66.85 (SD, 3.32) whilst the 
Male Group were significantly higher with a mean of 87.73 (SD, 6.22). The main effect of 
Category shows that overall participants were better reporting T2 when T1 was an image of a 
female (Mean, 80.87%, SD 4.1), followed by Animals (Mean 79.90%, SD 3.7), and lowest 
score on male images (Mean 73.18%, SD 4.1). Although looking at Table 3 a trend in the 
hypothesised direction is apparent for the female group in this condition, where percentage 
accuracy score is much lower on the male images (59.8%) compared to the female images 
(71.93%) and animal images (70.83%). Main effect of Interval (see Table 2) show that the 
participants had different accuracy score dependent on the SOA between the Intervals, where 
lowest score was on Interval 1 (Mean 48.45%, SD 4.4),  followed by Interval 0 (Mean 51.3%, 
SD 3.92) and highest score on Interval 2 (Mean 55.5%, SD 5.46).  No significant interaction 
was detected between Group and Category. This would have confirmed whether a difference 
between groups percentage accuracy score on the 3 categories would have been present, 
hence no further analysis was deemed necessary. 
 
Table 5 
Result of Three-Way Repeated Measures ANOVA Session 1 Condition 2 (Group x Condition x 
Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,16 
 
7.95 
 
.01 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,32 
2,32 
2,32 
2,32 
4,64 
4,64 
 
14.89 
11.05 
1.05 
.66 
12.16 
.27 
 
.0001 
.0001 
 
 
.0001 
ª Only p values of .05 or less are reported 
 
 
 
Result for session 2 
 
Main Analysis of Session 2, Condition 1 and Condition 2.  
Table 6 shows the overall multivariate analysis for Session 2, Condition 1 and Condition 2. A 
significant interaction between Group and Category, F (2, 32) = 3.15, p < .05, was found, 
suggesting a difference in responses between the groups on the 3 Categories (see Table 10 for 
an overview of Category means across Conditions). This difference is decomposed further 
below in separate analysis for Condition 1 and Condition 2.  
 
Table 6 
Result of Three-Way Repeated Measures ANOVA of Session 2 Condition 1 and Condition 2 
(Group x Condition x Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,16 
 
.42 
 
Within Subjects 
Condition 
Category 
Interval 
Group*Condition 
Group*Category 
Group*Interval 
Condition*Category 
Condition*Interval 
Category*Interval 
Group*Condition*Category 
Group*Condition*Interval 
Condition*Category*Interval 
Group*Condition*Category*Interval 
 
 
1,16 
2,32 
2,32 
1,16 
2,32 
2,32 
2,32 
2,32 
4,64 
2,32 
2,32 
4,64 
4,64 
 
 
1.10 
1.57 
.88 
2.99 
3.15 
.39 
2.96 
1.25 
1.60 
.56 
.35 
.79 
.49 
 
 
 
 
 
.05 
ª Only p values of .05 or less are reported 
 
Analysis of Condition, testing of Hypothesis 1. 
Hypothesis 1: Session 1 and Session 2, Condition 1: Male Group will display a larger number 
of errors reporting T2 stimulus following the reporting of T1 images of females and animals 
compared with the Female Group. Whilst the Female Group will display a larger number of 
errors reporting T2 stimulus following the reporting of T1 images of males and animals 
compared with the Male Group. 
 
Table 7 shows the multivariate analysis for Session 2, Condition 1. This shows no significant 
findings, hence no further analysis was deemed unnecessary.  
 
 
 
 
Table 7 
Result of Three-Way Repeated Measures ANOVA Condition 1 Session 2 (Group x Condition x 
Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,16 
 
.61 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,32 
2,32 
2,32 
2,32 
4,64 
4,64 
 
 
2.92 
.45 
.14 
.82 
1.56 
.18 
 
 
 
 
ª Only p values of .05 or less are reported 
 
 
Analysis of Condition 2, testing of Hypothesis 2. 
Hypothesis 2: Session 1 and Session 2, Condition 2: Male Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of females and 
animals compared to the Female Group. Whilst the Female Group would display a larger 
number of errors reporting T2 stimulus following a display of T1 images of males and 
animals compared with the Male Group.  
 
Table 8 shows the multivariate analysis for Session 2, Condition 2. This showed a main effect 
for Interval, F (2, 32) = 1.25, p < .05 and a significant interaction between Group and 
Interval, see Table 9 for an overview of Interval scores across Conditions. Main effect of 
Interval (see Table 9) show that the participants had different accuracy score dependent on the 
SOA between the Intervals, where lowest score was on Interval 2 (Mean 66%, SD 4.7),  
followed by Interval 1 (Mean 74.25 %, SD 10.36) and highest score on Interval 0 (Mean 
76.47%, SD 10.5).       
 
 
 
 
 
 
Table 8 
Result of Three-Way Repeated Measures ANOVA Condition 2 Session 2 (Group x Condition x 
Category x Interval) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,16 
 
1.17 
 
 
 
Within Subjects 
Category 
Interval 
Group*Category 
Group*Interval 
Category*Interval 
Category*Interval*Group 
 
2,32 
2,32 
2,32 
2,32 
4,64 
4,64 
 
 
1.25 
3.55 
1.44 
3.96 
2.00 
1.06 
 
 
.05 
 
.05 
ª Only p values of .05 or less are reported 
 
Table 9 
Session 2 Condition 1 and Condition 2. Mean Percentage Accuracy, Standard Error score T2 
score by Interval  
Condition Interval 0 (M/SE) Interval 1 (M/SE) Interval 2 (M/SE) 
Condition 1 64.81%/5.3 63.60%/4.72 66.00%/4.7 
Condition 2 76.47%/10.5 74.25%/10.36 73.80%/10.5 
 
Table 10 
Mean Percentage Accuracy, Standard Deviation T2 Accuracy Scores by T1 Child 
And Animal Categories in Session 2  Condition 1 and Condition 2  
Category Female  Male 
Condition 1 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
 
 
 
67.59% 
5.02 
 
67.26% 
4.45 
 
71.49% 
4.40 
 
68.78% 
4.39 
 
 
 
62.03% 
9.40 
 
59.95% 
8.33 
 
62.50% 
8.22 
 
61.50% 
8.22 
 
Condition 2 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
 
 
 
64.75% 
10.30 
 
60.78% 
9.80 
 
61.90% 
9.92 
 
62.48% 
9.98 
 
 
88.19% 
19.28 
 
87.73% 
18.28 
 
85.64% 
18.56 
 
87.19% 
18.67 
 
 
Table 10 above show the mean percentage accurate values of reporting of T1 (animal, female 
and male) values in Session 2 across both groups for both Conditions. In Condition 1, Female 
Group, the scores were very similar for both Animal (67.59%) and female (67.26%) images, a 
slight higher score was found for male images (71.49%). In Condition 2 the Female Group 
score lower on the female images (59.95%) compared to the male (62.5%) and animal images 
(62.03%). In Condition 1 the Male Group scored lowest on the female images (59.95%), 
followed by animal (62.03%), and finally the male images (62. 5%). This is somewhat in line 
with the hypothesis, where Males were predicted to score lower on female images compared 
to animal and male images. In Condition 2 the Male Group scored lower on the male images 
(85.19%) compared to the female (87.73%) and the animal images (88.19%), which is also in 
line with the hypothesis, although not significant. 
 
Further Analysis, testing of Hypothesis 3. 
Hypothesis 3: There will be an improvement in responses from Session 1 to Session 2 in both 
Female and Male Group.  
 
For this analysis the main interest was to investigate whether a difference in performance 
between Session 1 and Session 2 was present, in order to compare the data across Session 1 
and Session 2 it was deemed necessary to only look at 1 main score for each category (animal, 
male and female), as opposed to looking at scores separated for each category in interval 0, 
interval 1 and interval 2. Therefore, for both sessions, the three intervals within each category 
was added up, this resulted in only 1 variable for each category, where instead of e.g. animal 
being looked at across 3 intervals there was now only 1 variable for each participant within all 
categories. For example, participant 1 would have 1 score for animal stimuli, 1 score for male 
stimuli and 1 score for female stimuli. 
  Two separate repeated measures ANOVAs’ were conducted, one for condition 1 and 
one for condition 2. The first Anova examined responses in animal, females and male images 
and compared them between Session 1 and Session 2. The second Anova did the same 
analysis with data from Condition 2, comparing responses between Session 1 and Session 2, 
for animal, male and female categories. In both Repeated Multivariate ANOVA the 
independent variables were between subjects factor Group (Males and Females), within 
subject factors of Session (Session 1 and Session 2) and Category (T1, male/female/animal).  
 
Condition 1, Session 1 and Session 2 
The analysis showed the following significant result; Main effect of Session, F (1, 16) = 
10.57, p < .005, main effect of Category, F (2, 32) =4.16, p<.05, interaction effect between 
Session*Sex, F (1, 16) =7.74, p<.01. (See Table 11 for an overview of the analysis, and 
Table 12 for the mean percentage accuracy for the T1 stimuli (Animal, male, female) between 
the groups), Main effect of Session suggest that participants scored significantly higher in 
Session 2, Condition 1 (Mean, 195.92, SD, 13.9). Compared to Session 1, Condition 1 (Mean, 
154.78, SD, 12.63).  The main effect of Category can be looked into more detail by inspecting 
the mean for the 3 categories (Table 12). The mean for the Female Group in Session 1; scored 
highest for the Animal category 137.7 (SD, 11), lowest at 126.53 (SD, 15.7) for Female 
category, and 128.55 (SD, 12.19) for male category. The Male Group had the following 
scores, highest score of 189.58 (SD, 20.55) on the animal category, followed by 181 (SD, 
22.8) in the Male category, and 165.28 (SD, 27.5) in the female category. Session 2, Female 
Group, highest scores were same for both animal (Mean, 211, SD, 12.86) and female (Mean, 
211, SD, 14.78) and lowest score on male category at 196.83 (SD, 13.29). The Male Group 
scored highest on the animal category with a mean of 197.92 (SD, 24.05) lowest on the female 
category with 173.6 (SD, 27.64), and with a mean of 181.94 (SD, 24.85) on the Male 
category.   
 
 
 
 
 
 
Table 11 
Result of Three-Way Repeated Measures ANOVA in Condition 1 comparing total sum of 
Categories in Session 1 and Session 2 (Group x Session x Category) 
Source  Df  F Pª 
Between Subjects 
Group 
Error 
 
1,16 
 
.3 
 
Within Subjects 
Session 
Category 
Session*Sex 
Session Category 
Category*Sex 
Session*Category*Sex 
 
1,16 
2,32 
1,16 
2,32 
2,32 
2.32 
 
 
10.57 
4.16 
7.74 
.69 
1.89 
.17 
 
.005 
.05 
.01 
ª Only p values of .05 or less are reported 
 
Table 12 
Mean Percentage Accuracy and SD for Groups across Session 1 and Session 2 across 
Condition 1 
Condition 1,  
Session 1 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
Condition 1, 
Session 2 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
Female 
 
 
137.70% 
11.00 
 
126.53% 
15.70 
 
128.55% 
12.19 
 
130.92% 
11.91 
 
 
 
211.00% 
12.86 
 
211.00% 
14.78 
 
196.83% 
13.29 
 
Male 
 
 
189.58% 
20.55 
 
165.28% 
27.50 
 
181.00% 
22.8 
 
178.63% 
22.28 
 
 
 
197.92% 
24.05 
 
173.60% 
27.64 
 
181.94% 
24.85 
 
M 
SD 
 
206.35% 
13.18 
184.49% 
24.65 
 
Condition 2, Session 1 and Session 2 
 
The repeated measures ANOVA of Condition 2 displayed in Table 13 show the following 
significant findings. A significant effect of Category, F (2, 30) =7.85, p<.002 and a 
significant interaction effect of Session*Category, F (2, 30) =14.3, p <.0001. The significant 
effect of Category can be explained by differences in mean displayed in Table 14 where mean 
differences for the Female Group in Condition 2, session 1 were, animal (mean, 211.11, SD, 
11) and female (mean, 214.18, SD, 12.39), and much lower for the male category (mean, 
174.12, SD, 10.33). For Session 2, mean for animal was 200, (SD, 28.62), Female, had the 
highest score of 206.4 (SD, 29.66), and lowest for male category, 199.14 (SD, 28.65). Within 
the Male Group scores were overall higher than for the Female Group. Highest mean was for 
female category with a mean of 266.67 (SD, 20.18), lowest for the male category with mean 
of 244.44 (SD, 18.63), and the animal category displayed a mean of 266.67 (SD, 20.18). The 
significant interaction between Category*Session suggest the participants differed 
significantly with their performance on the Categories between the two sessions.  
 
Table 13  
Result of Three-Way Repeated Measures ANOVA for Condition 2 comparing total sum of 
Categories in Session 1 and Session 2 (Group x Session x Category) 
Source  Df  F Pª 
Between Subjects 
Group 
 
 
1,15 
  
Within Subjects 
Session 
Category 
Session*Sex 
Session*Category 
Category*Sex 
Session*Category*Sex 
 
1,15 
2,30 
1,15 
2,30 
2,30 
2.30 
 
 
.01 
7.85 
.01 
14.30 
1.40 
.30 
 
 
 
.002 
 
.0001 
ª Only p values of .05 or less are reported 
 
 
Table 14 
Mean Percentage Accuracy and SD for Groups across, Session 1 and Session 2 across 
Condition 2 
Condition 2,  
Session 1 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
Condition 2, 
Session 2 
Animal 
M 
SD 
Female 
M 
SD 
Male 
M 
SD 
Total Score 
M 
SD 
 
Female 
 
211.11% 
11.00 
 
 
214.18% 
12.39 
 
174.12% 
10.33 
 
199.80% 
10.66 
 
 
 
200.00% 
28.62 
 
206.40% 
29.66 
 
199.14% 
28.65 
 
201.85% 
28.90 
Male 
 
266.67% 
20.18 
 
 
269.44% 
22.33 
 
244.44% 
18.63 
 
260.18% 
19.22 
 
 
 
261.11% 
51.61 
 
258.33% 
53.48 
 
265.27% 
51.65 
 
261.57% 
52.09 
 
 
Discussion 
 
The purpose of the statistical analysis was to look at the differences in responses between 
Session 1 and Session 2 and to also look at whether T1 images of males and females would 
have an effect on T2 responses where this was affected by sexual attraction towards images of 
the opposite sex. This was done by performing several repeated measures ANOVA’s 
individually in both Session 1 and Session 2. Specifically, it was predicted that Males would 
have a heightened AB (i.e. lower T2 accuracy when T1 was an image of a female) towards 
female images, and that Females would have a heightened AB towards male images. To sum 
up the findings, the main findings of the overall repeated measures ANOVA on Session 1, 
Condition 1 and Condition 2, showed a significant main effect of Condition and Category. 
The main effect of Condition is as expected, where performance in Condition 1 was better 
than in Condition 2. The main effect of Category was decomposed further when separate 
analysis were conducted on each individual Conditions and Sessions, see further discussion 
below. Further, a significant interaction between Condition and Category was detected, 
suggesting that participants scored differently across Conditions on the individual Categories. 
A significant interaction between Condition and Interval was seen, suggesting that 
performance varied across intervals dependent on the condition. There was also a significant 
interaction between Category and Interval, suggesting that dependent on which category 
would influence how participants scored on each Interval. Finally, a significant three-way 
interaction between Condition, Category and Interval was detected, confirming the above 
interactions, suggesting differing scores dependent on Condition, Category and Interval.  
  Analysis of the individual sessions revealed some significant findings. The three-way 
repeated measures ANOVA of Session 1, Condition 1 showed no significant findings, 
disproving the predicted hypothesis, that males and females would have a heightened score on 
the opposite sex, hence showing no heightened attentional blink. In Chapter 6 there were no 
significant findings for the male group, only for the female group. However in this sample 
there was a trend in the right direction for the Male participants where they had slightly lower 
accuracy score on the female images compared to the male images in the present study, 
however, it is important to keep in mind that the male group only consisted of 4 participants.   
Further, looking at the main analysis for Condition 2, Session 1, which showed a main 
effect of Group, where males on average produced higher accuracy score than females. 
However, as mentioned above, it is important to keep in mind that the male sample for this 
chapter was very low, and should therefore be considered accordingly when looking at the 
results. A strong main effect of Category was found, which show that the hypothesised 
prediction for the Female Group was confirmed as the percentage accuracy score on the Male 
images was significantly lower than percentage accuracy scores on the Female and Animal 
images. Main effect of Interval did in fact go in the opposite direction to what would be 
expected (lowest score on Interval 0, followed by Interval 1 and highest score on Interval 2), 
where in this case poorest response towards images was seen at Interval 2, whilst best 
response was seen at Interval 0. The significant interaction between Category and Interval 
show that the participants’ responses to the 3 categories were impacted by which interval they 
were displayed at. Looking closer at the overall means for the two groups, the Female Group 
percentage accuracy score showed a trend in the hypothesised direction, with a lower overall 
mean for male images compared with female images, this effect was not found in the Male 
Group.  
  Analysis for Session 2, Condition 1 showed no significant findings, hence indicating 
that no AB effect took place. This was similar to Session 1, Condition 1, which also did not 
find the AB effect hypothesised. However, if you look at the means you can see that the 
means are much higher than in Session 1 (scored in the 40 % range), here Females scored in 
the 65-72% range. The males scored in the range of 59% to62.03%, compared to Session 1, 
condition which was 55% to 63.19%, so top range was only 1% higher.  
   The repeated measures ANOVA for Condition 2, Session 2 showed a significant main 
effect of Interval, which displayed highest score on Interval 0 and lowest on Interval 2, 
opposite to the expected trend but very similar to the above reported findings in Session 1, 
Condition 2. A significant interaction of Group and Interval showed that groups differed in 
scores on the separate Intervals. When we looked at the means for Session 2, Condition 2 the 
means for the Female Group and the Male Group produced similar trends to the means in 
Session 1, Condition 2 in terms of percentage accuracy overall, the Male Group scored in the 
80% range and the Female Group scored in the 60% range for both Session 1 and Session 2.   
Further analysis was conducted to get a better overview of how participants performed 
in the two separate sessions, this was done by calculating a total sum of the intervals for each 
category and comparing them across Session 1 and Session 2. Repeated Measures ANOVA’s 
were performed on this data. The analysis showed some interesting results. The analysis 
performed on Condition 1 for Session 1 and Session 2, showed a significant main effect of 
Session, suggesting that as predicted, the performance overall was significantly better in 
Session 2, compared to Session 1. It is likely that this is caused by a common phenomenon 
known as practice effect, which is very typical with these types of experiments (e.g., 
Ebbinghaus, 1964; Kelley, 2009). The term practice effect stem as far back as Thorndike 
(1911) who created the terms ‘The Law of Practice’ and ‘The Law of Recency’, this is the 
assumption that repeating or practicing a material increases the individual’s ability to 
remember (Law of Practice) and the more time lapsed since last study of the material in 
question recall will decrease (Law of Recency). However, this is a highly debatable area with 
regards to short-memory and practice effects in cognitive tasks such as the RSVP, the scope 
of this chapter is not able to look into this further, for more in depth reading on this topic it is 
suggested to look at Roediger (2008). Further, the ANOVA conducted for Session 1 and 
Session 2 in Condition 2 did not show a significant improvement. This was most likely due to 
the fact that performance in Condition 2 is much easier for the participants, and a form of 
ceiling effect was seen, where overall performance is high in Condition 2 regardless of which 
Session they conducted, it is difficult for the participant to improve their performance 
regardless of how many times they were to do the experimental task in this condition. This 
suggests that practice effect did not have an impact with Condition 2 specifically.  Research 
(Broadbent & Broadbent, 1987; Raymond et al., 1992), have found this to be a common 
phenomenon within the RSVP task that if T2 only has to be reported performance improves 
significantly compared to when both T1 and T2 has to be reported. This has been a consistent 
finding in the current thesis (Chapter 3 through to the present chapter).  
Overall, the above findings suggest that if the RSVP were to be utilised with sex 
offenders as a means to measure treatment effect, where they for example would be tested on 
the RSVP pre and post treatment. It would be necessary to alter the experimental procedure, 
where, for example, different sets of images could be used pre and post treatment to avoid 
confounding variables such as practice effect. Alternatively one could also try to increase the 
time laps between each session, as in this experiment, a maximum of 2 weeks was the lapse. 
The reason why the interval between session 1 and session 2 had to be between 1 and 2 weeks 
in this study was due to practical reasons. The testing of participants (all students) took place 
at the end of term and it was not possible for them to come back after the term break. This 
may be too little time, and it is likely that treatment of sex offenders would last for longer than 
2 weeks, so this may be an irrelevant issue. However, all of these possible methodological 
problems would need to be looked into further for future research.  
A problem with this study was the issue of time-lapse between Session 1 and Session 
2, this was not standardized and differed between each participant with a few days. This was 
due to problems getting participants back to do the testing. This may have confounded the 
result, where participants who came back after 1 week may have experienced more practice 
effect compared to those who came back 2 weeks later. This needs to be standardized if 
possible for future research. The other issue with time-lapse with this type of participants is 
that the participants could have guessed or been told the purpose of the experimental 
procedure from other students who also took part in this study, where by the time they were 
tested on Session 2, they would have been aware of the purpose of the experiment, this may 
have affected their responses. However, if this were to be conducted in a prison environment, 
this could have been controlled easier.  
In conclusion, as discussed in previous chapters, the issue of the images not being 
sexually potent (Flak et. al., 2009) enough for the male participants is an issue which needs to 
be addressed in future research (Chapter 6 and Chapter 7, Hudson, 2005; Grace, 2005). 
Further, the main finding that performance improved from Session 1 to Session 2, particularly 
in Condition 1 needs to be taken into consideration for future research, especially with regards 
to looking at treatment effect in child sex offenders.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 9: GENERAL DISCUSSION 
 
The overall aim of this research was to investigate assessment of sexual interest in child sex 
offenders with the use of a computerised cognitive procedure termed the Rapid Serial Visual 
Presentation (RSVP) procedure. The main purpose was to determine whether the RSVP has 
the ability to detect sexual interest in child sex offenders. In order to do this the RSVP was 
utilised to capture data from various samples such as incarcerated and released sex offenders, 
offenders convicted of non-sexual offences, fathers with children under the age of two, and 
normative samples of males and females. Collectively, each piece of research I would argue 
has contributed to this aim, suggesting that the RSVP may be a useful tool in evaluating 
sexual interest in child sex offenders. There will be a summary of each chapter in 
chronological order, specifying each chapter’s aims, and the main findings will be 
highlighted.  Consideration of how each chapter addresses the aims outlined in the 
introduction will also be given. Practical implications along with limitations of this research 
will be discussed collectively. Finally, the overall implications, directions for future research 
and conclusions of this thesis are evaluated and discussed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary of Findings 
 
The aim of Chapter 1 was to review and provide an overview of the various methods currently 
used to evaluate sexual interest in child sex offenders. The purpose of this was to get an in-
depth insight into the various methods currently used to assess sexual interest in child sex 
offenders as well as their effectiveness. Measures such as the penile plethysmograph (PPG; 
Freund & Blanchard, 1989), self-report and various attentional paradigms (e.g., viewing time 
and information processing procedures were discussed). The purpose was also to understand 
the methodological downfalls and limitations as well as benefits of these various measures. 
The general conclusion made in this paper suggested that procedures such as the PPG and 
self-report measures are too susceptible to faking, and suffer from various other 
methodological faults. Some of the specific issues with the PPG are the use of images of nude 
children (Abel et. al,. 1998), low reliability and test-retest coefficient (Kline, 1986; Barbaree 
et. al., 1989) and low responding (Looman et. al., 1998).  Specific problems with self-report 
are issues of social desirability and denial (Flak et. al., 2007). Many sex offenders are deniers 
and do not want to admit to their crime which makes it very difficult to assess and evaluate 
with self-report measures.  Further discussion on which information processing procedures 
needed to be the area research should focus on with regards to future development of 
assessment techniques was also included here. It was concluded that information processing 
procedures such as the RSVP are theoretically resilient to faking, easy to distribute and very 
cost-effective. However, until research within this particular area develops and becomes 
established, the current best possible way to asses sex offenders would be a combination of 
the measures mentioned above, such as the RSVP, PPG and self-report, as this would, at 
present, provide the most accurate evaluation, assessing problems both at physiological and 
psychological levels.  
 Chapter 2 expanded and built on Chapter 1, providing a much more detailed view of 
the RSVP paradigm, the attentional blink (AB), and cognitive theories that attempt to explain 
this phenomenon. Here, three theories of AB were examined, these were; the Inhibitory model 
(Broadbent & Broadbent, 1987), the Interference model (Ward & Shapiro, 1996) and the 
Two-stage model (Chun & Potter, 1995). Various techniques currently used to investigate the 
AB theories, such as event related potentials (Luck & Vogel, 2001) and functional magnetic 
resonance imaging (e.g., Marois & Chun, 2004), was also discussed.  Further, a rationale was 
provided of the AB’s ability to capture sexual attraction towards child images in child sex 
offenders, as well as limitations and methodological downfalls of the RSVP procedure. It was 
concluded that it is important it is to explore the effect of sexual interest related to an image, 
and investigate how this can be linked to an explicit theory of visual selection.  
 Chapter 3 investigated the RSVP’s ability to detect sexual interest in child images with 
a group of child sex offenders, divided into intrafamilial and extrafamilial groups, from HM 
Prison 1, and compared their responses to a control sample, a group of white-collar non-
sexual offenders from Prison 2. Statistical analysis suggested the extrafamilial child sex 
offender’s abnormal sexual interest in children was manifested by producing more errors in 
terms of the level of reporting T2 images when T1 images of children were displayed 
compared to T1 images of animals. It was also found that the AB effect was not affected, or 
mediated, by IQ, social desirability or anxiety in any of the participants. Furthermore, the AB 
effect was not observed in the intrafamilial child sex offenders or in the control group. The 
findings indicated that the RSVP could be a way of measuring abnormal sexual interest in 
extrafamilial child sex offenders and potentially intrafamilial offenders (Beech et. al., 2008).
 Chapter 4 attempted to build on Chapter 3’s findings and employed the RSVP on a 
sample of convicted child sex offenders who had been released from prison and were going 
through the admissions phase in order to enter into the sex offender treatment programme at 
the West-Midlands Sex Offender Unit. The performance of this (small) group of child sex 
offenders was compared with the control sample of non-sexual offenders from Prison 2 from 
Chapter 3. The overall result demonstrated that child sex offenders performed very similarly 
to the control sample; hence no heightened AB effect was found when T1 child images were 
present compared to T1 animal images. However, there were several methodological issues 
which may have contributed to the non-significant findings, such as a very small sample size, 
no knowledge of whether the sexual offender sample were intrafamilial, or extrafamilial, child 
sex offenders and no knowledge of whether they had previously completed a treatment 
programme for sex offenders.  
 The aim of Chapter 5 was to explore the RSVP in a sample of fathers with children 
under the age of two. This was based on a suggestion from a colleague that fathers with 
children may have similar response towards child images as sex offenders due to their close 
contact with children. It was found that ’new’ fathers did not display any enhanced AB 
towards images of children as compared to images of animals. In fact their performance was 
very similar to other non-offender control groups, the intrafamilial sex offenders reported in 
Chapter 3, and the sex offender group reported in Chapter 4. It was concluded that these 
results reinforced the hypothesis that the RSVP has the ability to detect sexual interest in 
extrafamilial child sex offenders and appears to remain exclusive to this group as the AB 
response is not seen in fathers who have daily contact with young children, and obviously a 
high level of empathic involvement with this children. 
 Chapter 6 explored the RSVP’s ability to detect sexual interest in a normative sample 
of heterosexual males and females. The overall findings indicated that the AB effect towards 
images of preferred sexual attraction was detected in the female sample but not the male 
sample. The females displayed an enhanced AB effect towards male images i.e. when T1 
image was of males, compared to images of females and animals, however, this was 
unexpectedly only in Condition 2. In Condition 2 the participants were only required to 
respond to T2, not T1, even though T1 was still presented. It was suggested that it is possible 
the female images did not induce a strong enough sexual cue for the male participants. 
Regardless, these findings build on the notion that child sex offender response towards child 
images in Condition 1 remains exclusive for this population, but that the female sample in this 
chapter elicited a similar response towards male images in Condition 2. 
Chapter 7 aimed to build on Chapter 6’s findings that images of males and females 
used in Chapter 6’s study did not provide a strong enough sexual potent cues for the male 
sample. In light of this, T1 images used in Chapter 6 were changed to nude images of males 
and females, in an attempt to elicit a stronger sexual potent cue for the sample. A group of 
heterosexual males and females were tested, however, unexpectedly the statistical analysis of 
the data did not yield any significant findings. Although a trend in Condition 2 was seen 
where males had slightly lower accuracy (heightened AB) when T1 images of nude females 
were displayed. However, nude T1 images did not induce a heightened AB in the 
participants’, again, as these images were of soft erotic nature, it is possible they were not 
sexually potent enough. This finding was similar to Hudson’s (2005) study on the RSVP with 
males and females, using erotic images. This chapter concluded that more research is needed 
within this area, but that the heightened AB found in Chapter 3 in child sex offenders may 
only be seen in this group and does not appear to extend to a normative sample. 
 The aim of Chapter 8 was to investigate the reliability of the RSVP procedure. A 
subsample of heterosexual males and females from Chapter 6 was further examined and 
where participants had to conduct the experimental procedure on two separate occasions with 
a time lapse of no less than one week between testing sessions. The findings confirmed 
Chapter 6’s findings where a heightened AB was found in the female sample, but not the male 
sample, suggesting the reliability of the measure. However, a significant difference was found 
between Session 1 and Session 2 in Condition 1 (report of T1 image and T2 image). It was 
concluded the significant difference was due to a practice effect. The paper suggested that 
practice effect needs to be taken into consideration for future research, particularly with child 
sex offenders when examining any treatment effects. It is of note that the practice effect was 
not apparent in Condition 2. It was concluded that this result may to be due to the fact that 
Condition 2 responses are easy, and a high accuracy rate in Session 1 was already present, 
hence improvement in Session 2 would be difficult to achieve, due to this ‘ceiling’ effect.    
 
Theoretical, Practical Applications, Limitations and Future Directions of the RSVP 
The RSVP is a procedure, which has been established within cognitive psychology and 
various types of research (Shapiro, 2001), it examines attention and human beings’ ability to 
process various types of stimuli. A lot of research has established, via the use of the RSVP, a 
defect in human beings’ processing ability, which has to do with temporal limitations; as 
mentioned above this is termed the attentional blink (AB; Raymond et al., 1992). AB is the 
phenomenon where if a stream of images or letters is presented in the same space in a rapid 
succession, and the participants are asked to report two images (T1 and T2) they are normally 
quite accurate in reporting the first target (T1), however, reporting the second target (T2), 
proves to be quite difficult when it is presented below 500ms from T1 (Einhowser, Koch & 
Makeig, 2007; Raymond et. al., 1992). The literature disagrees as to the theories behind the 
AB phenomenon (Shapiro, 2001; Flak et. al., 2009). The purpose of this thesis was not to 
prove, or disprove, any of the theoretical standing on the AB, as this is beyond the scope of 
this thesis, and moves into a different field within psychology. However, it is worth briefly 
mentioning that in Chapter 4 (sex offenders from the Probation Service) an AB was not seen 
where an increase in accuracy did not occur with the increase in lags between T1 and T2 in 
Condition 1. Research within AB suggests that increase in intervals (Lags) improves memory 
recall of stimulus that is to be recalled, where items below 500ms are difficult to recall, and an 
increase in this improves recollection of targeted items (i.e. T2). In this thesis, lags were 
100ms, 200ms and 300ms. this would suggest that an improvement in recall can be 
demonstrated for each increase in interval. It is not known why this has occurred, and one can 
only speculate that it may be due to methodological issues, however, it may also have had an 
impact on the non-significant findings in this Chapter 4, where no effect of child images was 
found in the sex offenders.   
 
Comparisons between intrafamilial and extrafamilial offenders 
The results from the chapters in this thesis does give somewhat conflicting findings for the 
main hypothesis suggesting the RSVP can be utilised as a tool to test sexual interest in child 
sex offenders. It appears that for this particular thesis, this is true only in extrafamilial sex 
offenders and not intrafamilial sex offenders (as found in Chapter 3), however, this is 
somewhat conflicting with the findings from the Beech et. al. (2008) study. They reported that 
both intrafamilial and extrafamilial offenders had a poorer response to T2 images when they 
were followed by a T1 child image. The findings in Chapter 3 are consistent with the common 
view that extrafamilial offenders are more deviant than intrafamilial offenders (Beech et. al., 
2008; Camilleri & Quinsey, 2008; Flak et. al., 2007). It is possible that the extrafamilial 
offenders display a stronger attraction towards children as they are often known to have more 
victims compared with the intrafamilial offenders and PPG studies often show a stronger 
response towards child stimuli. These findings have important implications for the assessment 
of sexual interest in child sex offenders. However, more extensive research is obviously 
needed within this specific area, especially utilising the RSVP with child sex offenders 
looking at intrafamilial and extrafamilial as separate groups. It is very important to establish 
the difference in intrafamilial and extrafamilial offenders because of treatment needs, why this 
difference occurs, and whether it is possible to tap into the intrafamilial offenders’ sexual 
interest in children by the use of the RSVP and how one would go about doing this. However, 
there are some practical limitations and implications which need to be acknowledged and 
discussed, as well as a more in depth look into the varying findings of the different chapters 
and how this will affect future research. I will now examine the following in some detail: 
anxiety, faking, social desirability, and IQ, procedural and stimulus problems, and the nature 
of the images used. 
 
Anxiety 
As discussed in Chapter 2 there is an issue of anxiety related to the sexual offenders’ 
heightened AB response, and how this could affect their performance proposing that anxiety 
was the cause of the AB effect not sexual attraction. It was suggested that one of the reasons 
this may have come about is based on the fact that as their sexual interest in children had been 
punished by imprisonment, this may have triggered an anxiety-related response. This was 
examined in detail in Chapter 3, where the results demonstrated that anxiety did not have an 
impact on the participants’ performance. Unfortunately there was not sufficient enough time, 
or resources, to examine the issue of anxiety in any of the other samples in this thesis, so 
whether anxiety impacted these participants is unknown. If it did impact, for example, the sex 
offender sample in Chapter 4, we would have expected to see a heightened AB with images 
following children as T1, where anxiety would have presumably affected their level of 
response. This would have been apparent in their performance and associated findings. With 
regards to the other ‘normative’ samples in Chapter 5, 6 and 7, the issue of anxiety should 
have ideally been looked at to investigate whether anxiety did impact individuals’ 
performance in some ways. Obviously this observation needs to be investigated in future 
research.  
 
Faking 
Another issue mentioned previously, particularly in Chapter 1 and 2, but also throughout the 
thesis, is the issue of faking which is a common problem with assessment of child sex 
offenders (Flak et. al., 2009). Other limitations are denial, particularly with measures such as 
self-report, where denial may be due to the potential social consequences of admitting to such 
an offence (Jenkins, 1998), with PPG some of the limitations are suppression of sexual 
arousal and the use of nude child images (Flak et. al., 2007). This is where the RSVP has its 
benefits in that it appears to be resilient to faking and it is very difficult to suppress conscious 
sexual arousal towards these images. It is still not known whether it is possible to fake the 
RSVP as this was never tested directly but due to the way the procedure was designed, the 
participants would have to realise how the procedure worked and not report the T2 after the 
‘control’ T1 stimulus (the animal), although this is of course possible, it is also very unlikely 
as it is difficult to figure this out whilst conducting the experiment. It was suggested in 
Chapter 2 that Condition 2 was also resilient to faking. In this condition the participants did 
not have to respond to T1 (image of sexual attraction, child, male or female) but only to T2 
(chair or train), suggesting that it would be difficult for participants to change their response 
to T2 based on consciously noticing what T1 was. However, this effect was only seen in 
female participants in Chapter 6, which looked at the RSVP with a normative sample of males 
and females. This is an interesting finding, but from this thesis, and the Beech et. al., (2008) 
study, one can conclude that Condition 2 did not have the ability to detect sexual interest in 
child sex offenders, but had more the function of a control condition in which one could 
compare participants performance from Condition 1 to Condition 2 which was very useful in 
itself. For example, if only Condition 1 was run and performance was on average 50% it 
would not be known whether the poor performance was due to T1 categorization or whether it 
was because T2 was too difficult to report in itself. With the inclusion of ignore T1, and report 
T2 only in Condition 2, the participants are shown the same stimuli as in Condition 1 but they 
only had to concern themselves about reporting T2. Condition 2, as seen from this thesis and 
Beech et. al. (2008), have on average a significantly higher accuracy rate which suggest that 
instructing the participants to only respond to T2 and ignore T1 induces a significant deficit in 
T2 performance, whereas if participants performance in this condition also had an average of 
50% score, as in for example Condition 1, then this would reveal that T1 categorization would 
have no significant impact or play no role in T2 identification. Therefore for future research 
Condition 2 should be a part of the RSVP research but only for the purpose of a control 
condition to look at participant’s performance in Condition 1, and whether the AB effect 
actually took place.  
 
Social desirability 
Social desirability was an important factor that was looked into in Chapter 3, where no effect 
of social desirability detected in the sample of sex offenders and control group. This is an 
issue which should have been looked into with the other samples in this study, particularly the 
sample in Chapter 4, unfortunately due to lack of time and resources this was not possible. 
However, social desirability is an issue in experimental procedures such as these (Kalmus & 
Beech, 2005; Flak et. al., 2007), in particular with child sex offenders, such as the sample in 
Chapter 4. For future research this should be included alongside the RSVP procedure.  
 
IQ 
IQ was a factor that was looked into in Chapter 3, where it was observed a general trend in the 
control group of non-sex offenders to exhibit overall poorer performance in both conditions. 
This may be a result of various extraneous factors, such as general motivation or IQ. 
However, all participants were required to fall within or above an IQ cut off point of .70, as 
measured by the Ammons quick test (1962). This resulted in a generally similar IQ estimates 
across the groups, although a non-significant trend was observed in the control group. 
Although it seems reasonable to expect level of IQ to have an effect on overall performance 
on the RSVP the child-specific enhancement of the AB is independent of such overall 
differences in performance, providing a measure relative to the individual’s overall 
performance measured when T1 is an animal picture. Indeed, if a pure AB had manifested, all 
participants, irrespective of T1 category, would have displayed similar accuracies.  As a 
significant discrepancy was noted between the two categories and the hypothesised AB effect 
occurred in the extrafamilial sex offender group it suggest that an additional factor, such as 
sexual attraction towards children, produced this discrepancy, suggestive of a deviant sexual 
interest. With regards to the other chapters in this thesis, although IQ tests were not provided 
due to lack of resources and time, it further suggests that findings in these chapters were not 
affected by level of IQ. However, future research should provide a cutoff point of .70 and 
look further into whether level of IQ does have an influence on performance on the RSVP 
with child sex offenders. Research with normative samples should also provide the same 
measures, to reassure that IQ does not influence performance, as IQ test was not provided for 
any of the other samples in this thesis it is unknown whether this did influence performance, 
and should be taken into account in future studies.      
 
Procedural and stimulus problems 
Mentioned in previous chapters of this thesis are the potential confounding issues related to 
the procedure of the RSVP. Many of the participants who took part in the various experiments 
complained of tiredness and fatigue during the experimental task. This is understandable as 
the procedure can be quite demanding on an individual’s attentional span, it requires focused 
attention and concentration for an extensive period of time. An attempt was made to 
counterbalance this effect by providing plenty of breaks, however this may not have been 
sufficient enough. Fatigue and tiredness or lack of concentration may have influenced the 
result in the chapters and added some noise to the findings. The overall testing time should 
have been reduced as opposed to providing breaks, however, this requires a lot of adjustment 
to the RSVP procedure and needs refinement in the future. Once accomplished, research 
should look at whether the AB effect of child images in child sex offenders are found with the 
stimuli presented in short blocks of trials, to enable the participant’s attention span completely 
throughout the experimental procedure (Flak et. al., 2009). Ideally the experimental procedure 
in total, including both Condition 1, and Condition 2, should last for no longer than 20 
minutes including breaks. However, the Polynomial Contrast analysis in Chapter 3 showed no 
difference in performance comparing Block 1 and Block 2 with Block 3 and Block 4, 
indicating that for this particular sample, fatigue did not appear to influence response 
accuracy towards the stimuli. 
 
Nature of the images used 
Images used in the RSVP procedures in the present thesis were extracted from various 
sources. Images used with the sex offenders in Chapter 3 and 4, and the ‘new fathers’ in 
Chapter 5, had previously been used in Kalmus’ (2003) study and in the Beech et. al., (2008) 
study, hence were perceived as being fit for the purpose of this thesis. Although the salience 
of these images should be thought about in future research, for example, in Chapter 3, it was 
suggested that images of children are more salient and consequently encoded deeper into the 
sex offenders’ visual short term memory (VSTM; Jolicoeur, 2002, see Shapiro, 2001; Flak et. 
al., 2009), hence why the AB effect becomes apparent. Another suggestion from one of the 
reviewers of the Beech et. al., (2008) study pointed out that images of children are more 
complicated to encode in comparison to the images of animals. However, if this was the case 
the same findings would be seen in the control group of non-sexual offenders and in ‘new 
fathers’ who were all tested on the exact same procedure as the sex offenders. Further, the 
images of the children depicted various types of children, various ethnicity, age and sex, 
which may have influenced the result of the study in a pre-set direction. For example, if an 
offender had a sexual preference of a certain type of a child and this type did not appear 
within the RSVP stream, they may not have elicited sexual arousal towards the other child 
images and consequently showed no heightened AB. Although this is not certain it is 
important to look into this possibility in order to develop a valid and reliable RSVP. For 
future research it is necessary to get sexual offence history of the offenders, particularly age 
and sex of the victim, unfortunately most of this was missing from the subjects examined in 
Chapter 4, but this could also explain the non-significant findings. It would be interesting to 
tailor the images within the RSVP procedure towards specific types of child sex offenders, 
taking into consideration their offence history putting weight on victim typology, sex and 
looks. Interestingly enough, in a very recent meta-analysis by Babchischin et. al., (2010) it 
was found that most online (i.e., Internet) sex offenders were white Caucasian males, and that 
the child pornography mostly depicts Caucasian children (Mitchell, Finkelhor & Wolak, 
2005).  
Images used in Chapter 6 (i.e., normative males and females), should have ideally 
been tested for attractiveness by an independent source, however, due to limited time this was 
not done. The attractiveness of the images was judged by the researcher and may of course be 
biased. Furthermore, the images should also have been weighted with age and ethnicity to 
ideally suit the average population. All of the previously mentioned issues could potentially 
have affected the result and should be included in any future research. 
  
 
Future research and directions 
Above, several improvements to this thesis were suggested that could have been made. Of 
these, probably the most important, would be to improve the RSVP procedure to become 
more condensed, and easier for the participant to do, to enable them to have the ability to 
maximize their attention throughout the experiment. The RSVP should also be looked at 
concurrently with other measures that have already been established, or are hopefully in the 
process of becoming established as reliable tools to assess sexual interest in child sex 
offenders. An interesting and fairly new tool is the Screening Scale for Paedophilic Interests 
(PPI) developed by Seto and Lalumiere (2001). The PPI is a four-item scale, which assesses 
and evaluates child sex offenders’ characteristics, which include: at least one male victim; 
offending towards multiple victims; having at least one prepubescent victim; having a victim 
unrelated to the offender. Several studies (Seto, Harris, Rice & Barbaree, 2004;  Seto, Murphy, 
Page & Ennis, 2003) have found the PPI to significantly correlate with PPG ‘diagnosed’ 
paedophilia in both adolescent and adults, it has also been found to predict recidivism in adult 
child sex offenders. An interesting study would be to look at a correlation between child sex 
offenders responses towards child images in the RSVP, PPI responses and PPG responses, 
especially if one were to look at recidivism rate in relation to intra and extra familial 
offenders, and their scores on the RSVP, PPI and PPG, as PPG studies have also found a 
difference responses between intrafamilial and extrafamilial offenders where extrafamilial 
offenders with multiple victims have been observed to exhibit significantly greater deviant 
arousal to children or lower arousal to adults (e.g. Abel, Becker, Murphy & Flanagan, 1981; 
Marshall, Barbaree & Butt, 1988; Marshall, Barbaree & Christophe, 1986; Quinsey & 
Chaplin, 1988; Wormith, 1986). However, extrafamilial offenders with single victims have 
not been found to demonstrate deviant sexual interest (Freund & Watson, 1991).  
 
Conclusions 
Based on the findings from this thesis, and the Beech et. al., (2008) study, it can be concluded 
that the RSVP procedure has the potential to be a very useful tool in assessing ‘deviant sexual 
preference’ (Beech, Fisher & Thornton, 2003).  Previous research has looked into benefits and 
downfalls with the PPG, self-report and various other methods of assessments, whereas now, 
most researchers and clinicians within this field realise that there is a need for an easy 
accessible assessment tool that does not have the inherent methodological issues outlined in 
Chapter 1 and Chapter 2.  Research looking into this potential assessment tool is timely, not 
only in terms of looking into the initial assessment, but also looking at treatment of child sex 
offenders, where this tool could be used to evaluate sexual interest before and after treatment. 
However, there are aspects such as practice effects, looked at in Chapter 8, which needs to be 
investigated and researched in much more detail as to potential impacts on the outcome of 
assessment. Other practical benefits of the RSVP are that it can be implemented into any 
setting with access to a computer or a setting where a computer can be brought in, it is very 
easy for the researcher to comprehend and use and it is also easy for the participant to 
understand and do, and IQ, as seen from Chapter 3, should not have an impact on participant 
performance or ability to take part. This procedure would most likely cause less stress as 
compared to, for example, the PPG, and most importantly it is believed to be very difficult to 
fake, however, faking is an issue which has been discussed in detail above and also needs to 
be considered. In view of the findings in this thesis future research should focus on the RSVP 
procedure, making it easier to use and easier to do for the participants, focus on the 
differentiation between intrafamilial and extrafamilial child sex offenders and how this relates 
to the AB and the significance of this and finally to focus on how this tool can be 
implemented into a treatment environment of child sex offenders.  
 
 
 
 
 
 
 
 
 
 
APPENDIX A
Script for all participants
Thank you for agreeing to take part in this research.  I would just like to remind you
of a few things.  Firstly, you can withdraw from this research at any point.  Any
individual data gathered for this research will be held in the strictest confidence and
not shared with anyone.
The research is divided into two parts.  The two parts will involve you looking at
images on this monitor.  Both parts  involves you looking at sequences of pictures,
each set of 54 sequences (Dependent upon presentation order). There will be regular
breaks in within sequences and one longer one between the two parts.
(Dependent upon presentation order)
Experiment 1:
In this part, after each sequence you will be asked to say if you saw an animal or  or a
child the animal or child  button.  You will then also be asked to say if you saw a
chair or a train and which way it was facing.  If you saw a left facing train push ‘left
train’ button, if you saw a right facing train, push ‘right train’ button.  If  you saw a
left facing chair push ‘left chair’ button, if you saw a right facing chair, press ‘right
chair’ button.  There will be a few trial runs before it starts, and there will be spaces
for quick breaks too.  Are you ready?
(On completion of the first experiment)
Well done, have a break.
Experiment 2:
In this part, after each sequence you will be asked to say if you saw a chair or a train
and which way it was facing .  If you saw a left facing train press ‘left train’ button.
If you saw a right facing train, press ‘right train’ button.  If you saw a left facing
chair, press ‘left chair’ button, if you saw a right facing chair, press ‘right chair’
button.  There will be a few trial runs before it starts, and the will be spaces for quick
breaks too.  Are you ready?
On completion of the second experiment)
Well done and thank you for taking part in this research.
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
Script for all participants
Thank you for agreeing to take part in this research.  I would just like to remind you
of a few things.  Firstly, you can withdraw from this research at any point.  Any
individual data gathered for this research will be held in the strictest confidence and
not shared with anyone.
The research involves you looking at sequences of pictures, each set of 54 sequences
(Dependent upon presentation order).
Experiment 1:
In this part, after each sequence you will be asked to say if you saw an animal or male
or female by pushing the animal or male or female button.  You will then also be
asked to say if you saw a chair or a train and which way it was facing.  If you saw a
left facing train push ‘left train’ button, if you saw a right facing train, push ‘right
train’ button.  If  you saw a left facing chair push ‘left chair’ button, if you saw a right
facing chair, press ‘right chair’ button.  There will be a few trial runs before it starts,
and there will be spaces for quick breaks too.  Are you ready?
Well done and thank you for taking part in this research.
APPENDIX H
Script for all participants
Thank you for agreeing to take part in this research.  I would just like to remind you
of a few things.  Firstly, you can withdraw from this research at any point.  Any
individual data gathered for this research will be held in the strictest confidence and
not shared with anyone.
The research is divided into two parts.  The two parts will involve you looking at
images on this monitor.  Both parts  involves you looking at sequences of pictures,
each set of 54 sequences (Dependent upon presentation order). There will be regular
breaks in within sequences and one longer one between the two parts.
(Dependent upon presentation order)
Experiment 1:
In this part, after each sequence you will be asked to say if you saw an animal or male
or female by pushing the animal or male or female button.  You will then also be
asked to say if you saw a chair or a train and which way it was facing.  If you saw a
left facing train push ‘left train’ button, if you saw a right facing train, push ‘right
train’ button.  If  you saw a left facing chair push ‘left chair’ button, if you saw a right
facing chair, press ‘right chair’ button.  There will be a few trial runs before it starts,
and there will be spaces for quick breaks too.  Are you ready?
(On completion of the first experiment)
Well done, have a break.
Experiment 2:
In this part, after each sequence you will be asked to say if you saw a chair or a train
and which way it was facing .  If you saw a left facing train press ‘left train’ button.
If you saw a right facing train, press ‘right train’ button.  If you saw a left facing
chair, press ‘left chair’ button, if you saw a right facing chair, press ‘right chair’
button.  There will be a few trial runs before it starts, and the will be spaces for quick
breaks too.  Are you ready?
On completion of the second experiment)
Well done and thank you for taking part in this research.
APPENDIX I
Letter of Information and Invitation to Research
We are in the process of developing two separate computer programmes to assess
visual attention to a range of different pictures.  I would be grateful if you would be
willing to take part in a trial of the programmes.
Programme 1:
The computer program displays a sequence of pictures, including animals, males,
females, trains, chairs and scenery.  Participants are then asked whether certain
pictures were present in the sequence.  The program takes about 30 minutes to
complete, including breaks.
All data gathered will be tagged by a code number (so that an individual or
individuals cannot be identified).  At no point will you be named as someone who has
taken part in this research.  This also means that you will not be allowed to access the
data at any time in the future.  All data will be kept in a secure place.
Your participation in this research is completely voluntary, nothing will happen if you
choose not to take part.  You are also free to withdraw from the research at any point,
if you so choose.
Thank you for considering taking part in this research.
-------------------------------------------------------------------------------------------------------
Please complete and sign the participation statement.
Participant
I wish to take part in this research
Name (printed)……………………………………………
Signed ……………………………………… Dated……………..
Researcher
Name (printed)…………………………………………..
Signed……………………………………….Dated……………..
APPENDIX J
De-briefing for Participants.
This experiment looks into people’s sexual interest by their responses to the differing
images.
The identity of the individuals who have participated in this research will not be
revealed under any circumstances, it is entirely confidential.  If you have any other
questions please don’t hesitate to ask.
Thank you very much for your time and effort in participating in this research.
Sincerely,
Vanja Flak
.
APPENDIX K
APPENDIX L
APPENDIX M
INFORMATION AND INVITATION TO PARTICIPATE IN RESEARCH
Before this research is explained to you please let the researcher know whether you
suffer from epilepsy, as if you do, unfortunately you will not be able to participate in
this research.
We are in the process of developing a computer program to assess visual attention to a
range of differing pictures. This computer program will measure individuals’ general
interest in different images. It is important that you are aware that some of the
images used in this research are pictures of nude or in swimming costumes of males and
females (non-pornographic), if this makes you feel uncomfortable in any way feel free
to withdraw from this experiment at any time, no questions will be asked as of why.
Other images will include animals, chairs, trains and other daily objects.
The purpose of your research is to understand how different images affect
performance on the task.
If you choose to take part in this research the information you provide will be
confidential, it will remain anonymous, with no name appearing on the paperwork.
This will be done by tagging all information with a code number so that an individual
cannot be identified. At no point will you be named as someone who has taken part in
this research.
All information will be kept in a secure place. Any information gathered for this
research will be in the strictest confidence and not divulged, under any
circumstances.
Your decision to take part in this research is entirely voluntary. There will be no
negative consequences if you decide not to consent. The decision is entirely yours.
If you decide to withdraw from the research at any point, you may do so, further, if
you wish the data can be withdrawn and destroyed, if requested, up until
publication.
What will I be asked to do?
You will be asked to look at images of nude and swimming costume clothed males and
females, animals, chairs, trains, nature scenes and other daily objects that will flash up
on the computer screen. You will then be asked to say whether you have seen a male,
female or an animal and/or a chair or a train by pressing the corresponding button on
the keyboard.
The tasks are divided into two separate parts, with lots of breaks in between. It will
take you approximately 30 minutes to complete.
CONSENT TO PARTICIPATE IN THE RESEARCH
If you are happy to volunteer to take part in the research then please sign and date the
form below. In signing this form, it means that you understand that you have voluntarily
agreed to participate in the research.
Participant
I wish to take part in this research
Name (printed)……………………………………………
Signed ……………………………………… Dated……………..
Researcher/Signed in the Presence of
Name (printed)…………………………………………..
Signed……………………………………….Dated……………..
APPENDIX N
De-briefing for Participants.
This experiment looks into people’s sexual interest by their responses to the differing
images. The experiment also looks into the validity and reliability of the procedure,
hence why you have conducted the experiment on two separate occassions.
The identity of the individuals who have participated in this research will not be
revealed under any circumstances, it is entirely confidential.  If you have any other
questions please don’t hesitate to ask.
Thank you very much for your time and effort in participating in this research.
Sincerely,
Vanja Flak
.
References 
 
Abel, G. G. (1985). A clinical evaluation of possible sex offenders.  The incest offender, the victim, the 
family.  New York: Mental Health Association of Westchester County, Inc.   
Abel, G. G., Becker, J. V., Cunningham-Rathner, J., Mittelman, M.S., Murphy, W. D., & 
Rouleau, J. L. (1987). Self-reported sex crimes of nonincarcerated paraphiliacs. Journal 
of Interpersonal Violence, 2, 3-25. 
Abel, G. G., Becker, J. V., Murphy, W. D., & Flanagan, B. (1981). Identifying dangerous child 
molesters.  In J. R. Stuart (Ed.), Violent behavior: Special learning approaches to prediction, 
management and treatment (pp. 116-137). New York: Brunner/Mazel. 
Abel, G. G., & Blanchard, E. B. (1976). The measurement and generation of sexual arousal in male 
sexual deviates.  In M. Hersen, R. Fisher, & P.M. Miller (Eds.), Progress in behavior 
modification (Vol. 11, pp. 99-136).  New York: Academic Press. 
Abel, G. G., Blanchard, E. B., Becker, J. V. & Djenderdijan, A. (1978). Differentiating sexual 
aggressiveness with penile measures. Criminal Justice and Behaviour, 5, 315-332. 
Abel, G. G., Blanchard, E. B., & Barlow, D. H. (1981). Measurement of sexual arousal in several 
paraphilias: The effects of stimulus modality, instructional set and stimulus content on the 
objective. Behavior Research and Therapy, 19, 25-33. 
Abel, G. G., Huffman, J., Warberg, B., & Holland, C. L. (1998). Visual reaction time and 
plethysmography as measures of sexual interest in child molesters. Sexual Abuse: A Journal of 
Research and Treatment, 10, 81-95. 
Abel, G. G., Jordan, A., Hand, C. G., Holland, L. A., & Phipps, A. (2001). Classification models of 
child molesters utilizing the Abel Assessment for Sexual Interest™. Child Abuse and Neglect: 
The International Journal, 25, 703-718. 
Aboyound, D.C. & Dabbs, J.M., (1998). The Hess pupil dilation findings: sex or novelty? Social 
Behavior and Personality 26, 415–420. 
Abramson, P. R., Perry, L.B., Seeley, T. T., Seeley, D. M., & Rothblatt, A. B. (1981). Thermographic 
measurement of sexual arousal: A discriminant validity analysis. Archives of Sexual Behavior, 
10, 171-176. 
Ammons, R. B. & Ammons, C. H. (1962). The Quick Test (QT): provisional manual. Psychological 
Reports, 11, 111-161. 
Anderson, A. (2005). Affective Influences on the Attentional Dynamics Supporting Awareness. 
Journal of Experimental Psychology: General, 134, 258-281.   
Avery-Clark, C., & Laws, D.R. (1984). Differential erection response patterns of sexual child abusers 
to stimuli describing activities with children.  Behavior Therapy, 15, 71-83. 
Babchischin, K. M., Hanson, K. & Hermann, C. A. (2010). Characteristics of Online Sex 
Offenders: A Meta-Analysis. Sexual Abuse: A Journal f Research and treatment, 1-32.   
Barbaree, H. E., Baxter, D. J., & Marshall, W. L. (1989). The reliability of the rape index in a small 
sample of rapists and non-rapists. Violence and Victims, 4, 206-299. 
Barbaree, H. E., & Marshall, W. L. (1989). Erectile responses amongst heterosexual child molesters, 
father-daughter incest offenders and matched non-offenders: Five distinct age preference 
profiles. Canadian Journal of Behavioural Science, 21, 70-78. 
Baumgartner, J. V., Scalora, M. J., & Huss, M. T. (2002). Assessment of the Wilson Sex Fantasy 
Questionnaire Among Child Molesters and Nonsexual Forensic Offenders. Sexual Abuse: A 
Journal of Research and Treatment, 14, 19-30. 
Beck, J. G., Barlow, D. H., & Sakheim, D. K. (1983). Abdominal temperature changes during male 
sexual arousal. Psychophysiology, 20, 715-717. 
Beck, A. T., Emery, G. & Greenberg, R. L. (1985). Anxiety disorders and phobia: A cognitive 
perspective. New York: Basic Books. 
Beckett, R. C. (1994). Assessment of sex offenders. In T. Morrison, M. Erooga & R. C. Beckett 
(Eds.), Sexual Offending Against Children: Assessment and Treatment of Male Abusers (pp. 55-
79). London: Routledge. 
Beckett, R., Beech, A., Fisher, D., & Fordham, A. S. (1994). Community-based treatment for sex 
offenders. An evaluation of seven treatment programmes. London: Home Office. 
Beech, A. R. (2001). Case material and interview. In C. Hollin (Ed.), Handbook of offender 
assessment and treatment (pp. 123-138).  Chichester: Wiley. 
Beech, A. R., Fisher, D., & Beckett, R. (1999). STEP 3: An evaluation of the prison Sex Offender 
Treatment Programme. (UK Home Office Occasional Report). London: HMSO (Available: 
http://www.homeoffice.gov.uk/rds/pdfs/occ-step3.pdf). 
Beech, A. R., Fisher, D. D. & Thornton, D. (2003). Risk assessment of sex offenders. Professional 
Psychology: Research and Practice, 34, 339-352. 
Beech, A.R., Kalmus, E., Tipper, S.P., Jean-Yves Baudouin, Flak, V., & Humphreys, G.W. (2008). 
Children induce an enhanced attentional blink in child molesters. Psychological Assessment, 20, 
397-402. 
 Beech, A., Oliver, C., Fisher, D. & Beckett, R.C. (2006). STEP 4: The Sex Offender Treatment 
Programme in prison: Addressing the needs of rapists and sexual murderers.  Birmingham: 
University of Birmingham.  Available electronically from: 
www.hmprisonservice.gov.uk/assets/documents/100013DBStep_4_SOTP_report_2005.pdf 
Beck, A. T. & Clarke, D. A. (1988). Anxiety and depression: an information processing perspective. 
Anxiety Research, 1, 23-36. 
Beck, A. T., Emery, G. & Greenberg, R. L. (1985). Anxiety Disorders and Phobias: A Cognitive 
Perspective. New York: Basic Books. 
Bernick, N., Kling, A., & Borowitz, G. (1971). Physiologic differentiation of sexual arousal and 
anxiety.  Psychosomatic Medicine, 33, 31-352. 
Besson, M., Kutas, M., & Van Petten, C. (1992). An event-related potential (ERP) analysis of 
semantic congruity and repetition effects. Journal of Cognitive Neuroscience, 4, 132-149. 
Bower, G. H. (1981). Mood and memory. American Psychologist, 36, 129-148.  
Bowlby J (1969). Attachment. Attachment and Loss. Vol. I. London: Hogarth. 
Bowlby J (1988). A Secure Base: Clinical Applications of Attachment Theory. London: 
Routledge. 
Bowman, H., & Wyble, B. (2007). The simultaneous type, serial token model of temporal attention 
and working memory. Psychological Review, 114, 38-70. 
Bradley,M. M.,  Codispoti, M.,  Cuthbert, B. N & Lang, P. J. ( 2001). Emotion and motivation I: 
defensive and appetitive reactions in picture processing. Emotion, 3, 276-298.   
Broadbent, D. E., & Broadbent, M. H. (1987). From detection to identification: response to multiple 
targets in rapid serial visual presentation. Perception and Psychophysics, 42, 105-113.  
Camilleri, J. A. & Quensey, V.L. In, Laws, R. D & O’Donohue, W. T.O. (2008).  Sexual Deviancy: 
theory, assessment, and treatment (2nd Ed). Guilford Press. 
Chun, M. M., & Potter, M. C. (1995). A two-stage model for multiple target detection in rapid serial 
visual presentation. Journal of Experimental Psychology: Human Perception and Performance, 
21, 109-127. 
Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd. Ed.). Lawrence Erlbaum 
Associates. 
Craissati, J. (1998). Child sexual abusers: A community treatment approach. Hove: Psychology Press. 
Crooks, V. L., Rostill-Brooks, H., Beech, A. R & Bickley, J. A (2009). Applying Rapid Serial Visual 
Presentation To Adolescent Sex Offenders. Sezxual Abuse. A Journal of Research and 
Treatment. 21, 135-148. 
Davidson, P. R., & Malcolm, P. B. (1985). The reliability of the rape index: a rapist sample. 
Behavioural Assessment, 7, 283-292. 
Dehaene, S., Sergent, C., & Changeux, J.-P. (2003). A neuronal network model linking subjective 
reports and objective physiological data during conscious perception. Proceedings of the 
National Academy of Sciences, USA, 100, 8520–8525. 
Donchin, E. (1981). Surprise!...Surprise?. Psychophysiology, 18, 493-513. 
Donchin, E., & Coles, M. G. H. (1988). Is the P300 component a manifestation of context updating. 
Behavioral Brain Science, 11, 357-374. 
Duncan, J., & Humphreys, G. W. (1989). Visual search and stimulus similarity. Psychological Review, 
96, 433-458.   
Ebbinghaus H. (1964) Memory: a contribution to experimental psychology. New York: Dover 
Publications. 
 Einhäuser, W., Koch, C. & Makeig, S. (2007). The duration of the attentional blink in natural scenes 
depends on stimulus category. Vision Research 47, 597-607. 
Farkas, G. M., Sine, L. F., & Evans, I. M. (1979). The effects of distraction, performance demand, 
stimulus explicitness and personality on objective and subjective measures of male sexual 
arousal. Behaviour Research and Therapy, 17, 25-32. 
Fisher, D. (1994). Adult sex offenders: who are they? Why and how do they do it? In T. Morrison, M. 
Erooga., & R.C. Beckett (Eds.). Sexual offending against children: Assessment and treatment of 
male abusers (pp. 1-24). London: Routledge. 
Fischer, D.G., & McDonald, W.L. (1998). Characteristics of intrafamilial and extrafamilial 
child sexual abuse. Child Abuse & Neglect, 22, 915-929. 
Fisher, L., & Smith, G. (1999). Statistical adequacy of the Abel Assessment for interest in paraphilias.  
Sexual Abuse: A Journal of Research and Treatment, 11, 195-206. 
Flak, V., Beech, A., & Fisher, D. (2007). Forensic assessment of sexual interests: The current position. 
Issues in Forensic Psychology, 6, 70-83. 
Flak, V, Beech, T. & Humphreys, G. (2009), in: D. Thornton & D.R. Laws (Eds.). Cognitive 
approaches to the assessment of sexual interest in sexual offenders. Chichester, UK: Wiley.  
Folk, C. L., Leber, A. B., & Egeth, H. E. (2002). Made you blink! Contingent attentional capture 
produces a spatial blink. Perception & Psychophysics, 64, 741-753. 
Freund, K. (1965). Diagnosing heterosexual paedophilia by means of a test for sexual interest.  
Behavior Research and Therapy, 3, 229-234.  
Freund, K. (1978). A conceptual framework for the study of anomalous erotic preferences. Journal of 
Sex and Marital Therapy, 4, 3-10. 
Freund, K. & Blanchard, R. (1989). Phallometric diagnosis of pedophilia. Journal of Consulting and 
Clinical Psychology, 57, 100-105. 
Freund, K., Chan, S., & Coulthard, R. (1979). Phallometric diagnoses with “nonadmitters”.  Behavior 
Research and Therapy, 17, 451-457. 
Freund, K. & Watson, R. J. (1991). Assessment of the sensitivity and specificity of a phallometric test: 
an update of phallometric diagnosis of pedophilia. Psychological Assessment: A Journal of 
Consulting and Clinical Psychology, 3, 254-260.  
Gannon, T.A. and Polaschek, D.L.L. (2005). Do child molesters deliberately fake good on cognitive 
distortion questionnaires? An information processing-based investigation. Sexual Abuse - A 
Journal of Research and Treatment, 17, 183-200.  
Garrett, J. C., Harrison, D. W. & Kellly, P.L. (1989). Pupillometric assessment of arousal to sexual 
stimuli: Novelty effects or preference?  Archives of Sexual Behavior, 18, 191-201. 
Giotakis, O. (2005). A combination of viewing reaction time and incidental learning task in child 
molesters, rapists, and control males and females. European Journal of Sexology,  Sexologies, 
54, 13-22. 
Glasgow, D. (2001). Affinity [Available from Glasgow, D., Email-dvglasgow@aol.com]. 
Glasgow, D., Osbourne, A., & Croxon, J. (2003). An assessment tool for investigating paedophile 
sexual interest using viewing time: An application of single case research methodology. British 
Journal of Learning Disabilities, 31, 96-102. 
Golde, J. A., Strassberg, D. S., & Turner, C. M. (2000). Psychophysiology assessment of erectile 
response and its suppression as a function of stimulus media and previous experience with 
plethysmography. Journal of Sex Research, 37, 53-59. 
Gosselin, C., & Wilson, G (1980). Sexual variations. London: Faber and Faber. 
Grace, J. (2005). Measure of sexual interest in a student sample by the use of Rapid Serial 
Visual Presentation procedure. Unpublished undergraduate thesis, University College 
Cork, Ireland. 
Gray, N. S., Brown, A. S., MacCulloch, M. J., Smith, J., & Snowden, R. J. (2005). An Implicit Test of 
the Associations Between Children and Sex in Pedophiles. Journal of Abnormal Psychology, 
114, 304-308. 
Gress, C. L. Z. (2001). An evaluation of a sexual interest assessment tool.  Unpublished manuscript. 
Gress, C. (2006a). Delays in cognitive processing when viewing sexual material: An investigation of 
two response latency measures, Paper presented at the 2nd International Summer Conference: 
Research in Forensic Psychiatry. Regensburg, Germany. 
Gress, C. (2006b). Delays in cognitive processing when viewing sexual material: An investigation of 
two response latency measures. Unpublished doctoral thesis, University of Victoria, Victoria, 
BC. 
Hall, G. C. N., Proctor, W. C., & Nelson, G. M. (1988). Validity of physiological measures of 
paedophilic sexual arousal in a sexual offender population. Journal of Consulting and Clinical 
Psychology, 56, 118-122. 
Hamel, R. F. (1974). Female subjective and pupillary reaction to nude male and female figures.  
Journal of Psychology, 87, 171-175. 
Hanson, R. K., & Bussière, M. T. (1998). Predicting recidivism: A meta-analysis of sexual offender 
recidivism studies. Journal of Consulting and Clinical Psychology, 66, 348-362. 
Hanson, R. K. & Morton-Bourgon, K. E. (2004). Predictors of sexual recidivism: An updated meta-
analysis. (Research Rep. No. 2004-02). Ottawa, Canada: Public Safety and Emergency 
Preparedness Canada. 
Hanson, R. K. & Morton-Bourgon, K. E. (2005). The Characteristics of Persistent Sexual Offenders: 
A Meta-Analysis of Recidivism Studies. Journal of Consulting and Clinical Psychology, 73, 
1154-1163. 
Harris, G. T. Rice, M. E., Quinsey, V. L., Chaplin, T. C., & Earls, C. M. (1996). Viewing time as a 
measure of sexual interest among child molesters and heterosexual men.  Behavior Research 
and Therapy, 34, 389-394. 
Harris, C.R., & Pashler, H. (2004). Attention and the processing of emotional words and names – not 
so special after all. Psychological Science, 15, 171-178. 
Hart, S.D., Kropp, P.R., Laws, D.R., Klaver, J., Logan, C., & Watt, K.A.  (2003). The risk for sexual 
violence protocol (RSVP):Structured professional guidelines for assessing risk of sexual 
violence. Burnaby, BC: The Mental Health, Law, & Policy Institute, Simon Fraser University. 
Henson, D. E., & Rubin, H. B. (1971). Voluntary control of eroticism. Journal of Applied Behavior 
Analysis, 4, 38-44. 
Hess, E. H., & Polt, J. M. (1960). Pupil size as related to the interest value of visual stimuli. Science, 
132, 349-350. 
Hillyard, S. A., & Picton, T. W. (1987). Electrophysiology of cognition. In F. Plum (Ed). Handbook of 
physiology: Section 1. The nervous system: Volume 5. Higher functions of the brain. Part 2 (pp. 
519-584). Bethesda, MD: Waverly Press. 
Holden, O. (2004). An assessment of viewing time as a measure of sexual interest among child 
molesters and a comparison of this measure with self-report. Unpublished MSc. dissertation. 
University of Birmingham, UK. 
Holland, L. A., Zolondek, S.C., Abel, G. G., Jordan, A. D., & Becker, J. V. (2000). Psychometric 
analysis of the Sexual Interest Cardsort Questionnaire. Sexual Abuse: Journal of Research and 
Treatment, 12, 107-122. 
Howard, R. C., Longmore, F. J., Mason, P. A. & Martin, J. L. (1994). Contingent negative variation 
(CNV) and erotic response preference in self-declared homosexuals and in child sex offenders.  
Biological Psychology, 38, 169-181. 
Hudson, T. (2005). Further development of an information processing assessment of sexual interest. 
Unpublished undergraduate thesis, University of Birmingham, UK. 
Isaak, M.I., Shapiro, K.L., & Martin, J. (1999). The attentional blink reflects retrieval competition 
among multiple RSVP items: tests of the interference model. Journal of Experimental 
Psychology: Human Perception and Performance, 25, 1774-1792. 
Jenkings, P. (1998). Moral Panic: Changing concepts of the child molester in modern America. New 
Haven, CT: Yale University Press. 
Jolicaeur, P. (1998). Modulation of the attentional blink by on-line response selection: evidence from 
speeded and unspeeded Task-sub-1 decisions. Memory and Cognition, 2, 1014-1032. 
Jolicoeur, P. (2002). From perception to action: Making the connection. In W. Prinz & B. Hommel 
(Eds.), Common mechanisms in perception and action (pp. 558-586). Oxford: Oxford University 
Press. 
Kalichman, S. C., Henderson, M. C., Shealy, L. S., & Dwyer, M. (1992). Psychometric properties of 
the Multiphasic Sex Inventory in assessing sex offenders. Criminal Justice and Behavior, 19, 
384-396. 
Kalmus, E. (2003). Developing a computer-based assessment using rapid serial visual presentation 
and attentional phenomena: A new means of measuring sexual interest? Unpublished doctoral 
thesis, University of Birmingham, UK. 
Kalmus, E. & Beech, A. R. (2005). Forensic assessments of sexual interest: A review. Aggression and 
Violent Behavior, 10, 193-217. 
Kaplan, M. S. (1985). ‘The Impact of Parolees’ Perceptions of Confidentiality on the Reporting of 
their Urges to Interact Sexually with Children’.  Unpublished doctoral dissertation, New York 
University. 
Kelley, T.A. & Yantis, S. (2009) Learning to attend: Effects of practice on information selection. 
Journal of Vision, 7, 1-18.  
Kirenskaya-Berus, A. V. & Tkachenko, A. A. (2003). Characteristic features of EEG spectral 
characteristics in persons with deviant sexual behavior. Human Physiology, 29, 278-287.  
Kline, P. (1986). A handbook of test construction: Introduction to psychometric design. New York, 
US: Methuen.  
Kreuger, R. B., Bradford, J. M. W., & Glancy, G. D. (1998). Report from the committee on sex 
offenders: The Abel Assessment for Sexual Interest: A brief description.  Journal of the 
American Academy of Psychiatry and the Law, 26, 277-280. 
Kranczioch, C., Debener, S., & Engel, A. K. (2003). Event-related potential correlates of the 
attentional blink phenomenon. Cognitive Brain Research, 17, 177-187. 
Kranczioch, C., Debener, S., Schwarzbach, J., Goebel, R., & Engel, A. K. (2005). Neural correlates of 
conscious perception in the attentional blink. NeuroImage, 24, 704-714. 
Kyllingsbaek, S., Schneider W. X., & Bundesen, C. (2001). Automatic attraction of attention to former 
targets in visual displays of letters.  Perception and Psychophysics, 63, 85-98.  
Lang, P. J., Bradley, M. M. & Cuthbert, B. N. (1995). International Affective Picture System (IAPS): 
Technical manual and affective ratings (Tech. Rep. No. A-4). Gainesville: University of Florida, 
Center for Research in Psychophysiology. 
Laws, D. R. & Gress, L. Z. C (2004). Seeing things differently: The viewing time alternative to penile 
plethysmography. Legal and Criminological Psychology, 9, 183-196.  
Laws, D. R., Hanson, R. K., Osborn, C. A. & Greenbaum, P. E. (2000). Classification of child 
molesters by plethysmographic assessment of sexual arousal and a self-report measure of sexual 
preference.  Journal of Interpersonal Violence, 15, 1297-1312.  
Laws, D. R., & Holmen, M. L. (1978). Sexual response faking by pedophiles. Criminal Justice and 
Behavior, 5, 343-356.  
 Laws, D. R., Osborn, C. A., Greenbaum, P. E., & Murrin, M. R. (1988, November). Classification of 
sex offenders by physiological assessment and a self-report measure of sexual preference.  
Poster presented at the meeting of the Association for the Advancement of Behavior Therapy, 
New York. 
Laws, D. R., & Rubin, H. B. (1969). Instructional control of an autonomic response. Journal of 
Applied Behavior Analysis, 2, 93-99.   
Leitenberg, H., & Henning, K. (1995). Sexual Fantasy. Psychological Bulletin, 3, 469-496. 
Letourneau, E. J. (2002). A Comparison of Objective Measures of Sexual Arousal and Interest: Visual 
Reaction Time and Penile Plethysmography. Sexual Abuse: Journal of Research and Treatment, 
14, 207-223. 
Looman, J. (2000). Sexual arousal in rapists as measured by two stimulus sets. Sexual Abuse: A 
Journal of Research and Treatment, 14, 207-223. 
Looman, J., Abracen, J., Maillet, G., & DiFazio, R. (1998). Phallometric nonresponding in sexual 
offenders. Sexual Abuse: Journal of Research and Treatment, 10, 325-336. 
Luck, S. J., & Girelli, M. (1998). Electrophysiological approaches to the study of selective attention in 
the human brain. In R. Parasuraman (Ed). The attentive brain. (pp. 71-94). Cambridge, MA: 
MIT Press. 
Luck, S. J., & Vogel, E. K. (2001). Multiple sources of interference in dual-task performance. In, K. L. 
Shapiro (Eds.). The limits of attention.Temporal constraints in human information processing 
(pp. 124-140). Oxford: New York.  
Luck, S. J., Vogel, E. K., & Shapiro, K. L. (1996). Word meanings can be accessed but not reported 
during the attentional blink. Nature, 382, 616-618.  
Maki, W. S., Frigen, K., & Paulson, K. (1997). Associative priming by targets and distractors during 
rapid serial visual presentation: Does word meaning survive the attentional blink?  Journal of 
Experimental Psychology: Human Perception and Performance, 23, 1014-1034. 
MacLeod, C. & Mathews, A. (1988). Anxiety and the allocation of attention to threat. Quarterly 
Journal of Experimental Psychology, 40, 653-670. 
MacLeod, C., Mathews, A. & Tata, P. (1986). Attentional bias in emotional disorders. Journal of 
Abnormal Psychology, 95, 15-20. 
Martini, P., & Maljkovic, V. (2009). Short-term memory for pictures seen once or twice. Vision 
Research, 49, 1657-1667. 
Marois, R., Chun, M. M., & Gore, J. C. (2000). Neural correlates of the attentional blink. Neuron, 28, 
299-308. 
Marois, R., Yi, D. J., & Chun, M. M. (2004). The neural fate of consciously perceived and missted 
events in the attentional blink. Neuron 41, 465-472. 
Marshall, W. L. (1997). Pedophillia: Psychopathology and Theory. In D. R. Laws & W. O’Donohue 
(Eds). Sexual Deviance: Theory, Assessment and treatment (pp. 152-174), Guilford Press, 
London. 
Marshall, W. L, Barbaree, H. E., & Butt, J. (1988). Sexual offenders against male children: Sexual 
preferences.  Behaviour Research and Therapy, 26, 383-391. 
Marshall, W. L., Barbaree, H. E., & Christophe, D. (1986). Sexual offenders against female children:  
Sexual preferences for age of victims and type of behaviour.  Canadian Journal of Behavioural 
Science, 18, 424-439. 
Marshall, W.L. & Eccles, A. (1991). Issues in clinical practice with sex offenders.  Journal of 
Interpersonal Violence, 6, 68-93. 
Marshall, W. L, & Fernandez, Y. M. (2000). Phallometric testing with sexual offenders: Limits to its 
value.  Clinical Psychology Review, 20, 807-822. 
Mathews, A., & McLeod, C. (1994). Cognitive approaches to emtion and emotional disorders. Annual 
Review of Psychology, 45, 25-50. 
McConaghy, N. (1993). Sexual behavior problems and management.  New York: Plenum. 
Mihailides, S., Devilly, G., & Ward, T. (2004). Implicit theories in sexual offenders: An experimental 
study. Sexual Abuse: Journal of Research and Treatment, 16, 333-350. 
Mogg, K. Bradley, B. P., de Bono, J. & Painter, M. (1997). Time course of attentional bias for threat 
information in non-clinical anxiety. Behaviour Research and Therapy, 35, 297-303. 
Most, S. B., Smith, S. D., Cooter, A. B., Levy, B. N. & Zald, D. H. (2007). The naked truth: arousing 
distractors impair rapid target perception. Cognition & Emotion, 21, 964-981. 
Murnen, S. K. & Stockton, M. (1997). Gender and selfreported sexual arousal in response to sexual 
stimulation: A meta-analytic review. Sex Roles, 37, 135–153. 
Murphy, W. D., & Barbaree, H. E. (1988). Assessment of sexual offenders by measures of erectile 
response: An examination of their psychometric properties. Washington DC: National Institute 
of Mental Health, Antisocial and Violent Behavior Program Branch. 
Murphy, W. D., & Barbaree, H. E. (1994). Assessments of sex offenders by measure of erectile 
response: Psychometric properties and decision making. Brandon, VT: The Safer Society Press. 
Nichols, H. R., & Molinder, I. (1984). Multiphasic Sex Inventory Manual (Available from Criminal 
and Victim Psychology Specialist, 437 Bowles Dr., Tacoma, WA, 98466). 
Nieuwenhuis, S., Gilzenrat, M. S., Holmes, B. D., & Cohen, J. D. (2005). The role of the locus 
coeruleus in mediating the attentional blink: A neurocomputational theory. Journal of 
Experimental Psychology: General, 134, 291-307. 
O’Donohue, W. T., & Letourneau, E. J. (1992). A review of the psychometric properties of the penile 
tumescence assessment of child molesters. Journal of Psychopathology and Behavioral 
Assessment, 14, 123-175. 
Olivers, C. N. L., & Nieuwenhuis, S. (2005). The Beneficial Effect of Concurrent Task-Irrelevant 
Mental Activity on Temporal Attention. Psychological Science. 16, 265-269.  
Paitich, D., Langevin, R., Freeman, R., Mann, K., & Handy, L. (1977). The Clarke SHQ: A clinical 
sex history questionnaire for males.  Archives of Sexual Behavior, 6, 421-435. 
Paulhus, D. L. (1998). Manual for the Balanced Inventory of Desirable Responding. Toronto, Canada: 
Multi-Health Systems. 
Paulhus, D. L. (1991). Measurement and control of response bias. In J. P. Robinson., P. Shaver, & L. 
S. Wrightsman (Eds.), Measures of personality and social psychological attitudes. (pp. 17-60). 
San Diego, CA: Academic Press. 
Paulhus, D. L. & John, O. P. (1998). Egoistic and moralistic bias in self-perception: The interplay of 
self-deceptive styles with basic traits and motives. Journal of Personality, 66, 1025-1060. 
Peavler, W. S. (1975). A reply to Hamel. Journal of Psychology, 90, 113-114. 
Potter, M. C. (1976). Short-term conceptual memory for pictures. Journal of Experimental 
Psychology: Human Learning and Memory, 2, 509-522. 
Potter, M. C., & Levy, E. I. (1969). Recognition memory for a rapid sequence of pictures. Journal of 
Experimental Psychology, 81, 10-15.   
Proulx, J. (1989). Sexual preference assessment of sexual aggressors. International Journal of Law 
and Psychiatry, 12, 275-280. 
Quinsey, V. L. & Chaplin T. C. (1988). Preventing faking in phallometric assessments of sexual 
preference. New York Academy of Sciences, 528, 49-58. 
Quinsey, V. L., Chaplin T. C., & Carrigan, W. F. (1979). Sexual preferences among incestuous and 
nonincestous child molesters.  Behavior Therapy, 10, 562-565. 
Quinsey, V. L., & Earls, C. M. (1990). Modification of sexual preferences.  In W. L. Marshall, D. R. 
Laws, & H. E. Barbaree (Eds.), Handbook of sexual assault: Issues theories and treatment of the 
offender (pp. 279-298). New York: Plenum. 
Quinsey, V. L., Harris, G. T., Rice, M. E. & Cormier, C. A. (1988). Violent Offenders: Appraising and 
Managing Risk. London: American Psychological Society. 
Raymond, J. E., Shapiro, K. L., & Arnell, K. M. (1992). Temporary suppression of visual processing 
in an RSVP task; An attentional blink? Journal of Experimental Psychology: Human Perception 
and Performance, 18, 849-860. 
Reeves, A., & Sperling, G. (1986). Attention gating in short term visual memory. Psychological 
Review, 93, 180-206. 
Rempel, J., & Serafini, T. (1995). Factors influencing the activities that people experience as sexually 
arousing: A theoretical model. Canadian Journal of Human Sexuality, 4, 3-14. 
Roediger H. L. (2008). Relativity of remembering: Why the laws of memory vanished. Annual Review 
of Psychology, 59, 225–254. 
Rosenzweig, S. (1942). The photoscope as an objective devise for evaluating sexual interest.  
Psychosomatic Medicine, 4, 150-157. 
Rubinsky, H. J., Hoon, P. W., Eckermann, D. A., & Amberson, J. L. (1985). Groin skin temperature: 
Testing the validity of a relatively unobtrusive physiological measure of psychosexual arousal.  
Psychophysiology, 22, 488-492. 
Santtila, P., Mokros, A., & Viljanen, K. (2006). Using the choice reaction time task to detect sexual 
interest: A feasibility study using gay and straight men, Paper presented at the 2nd International 
Summer Conference: Research in Forensic Psychiatry. Regensburg, Germany. 
Schnelle, J. F., Kennedy, M., Rutledge, A. W., & Golden, S. B. (1974). Pupillary response as 
indication of sexual preference in a juvenile correctional institution. Journal of Clinical 
Psychology, 30, 146-150. 
Segal, Z. V. & Marshall, W. L. (1985). Self-report and behavioural assertion in five groups of sexual 
offenders. Behaviour Therapy and Experimental Psychiatry, 16, 223-229. 
Serin, R. C., Malcolm, B. P., Khanna, A., & Barbaree, H. E. (1994). Psychopathy and deviant sexual 
arousal in incarcerated sexual offenders. Journal of Interpersonal Violence, 9, 3-11. 
Seto, M. C. (2001). The value of phallometry in the assessment of male sex offenders. Journal of 
Forensic Psychology Practice, 1, 65-75. 
Seto, M. C., Harris, G. T., Rice, M. E., & Barbaree, H. E. (2004). The Screening Scale for Pedophilic 
Interest and recidivism among adult sex offenders with child victims. Archives of Sexual 
Behavior, 33, 455-466. 
Seto, M. C. & Lalumiere, M. L. (2001). A brief screening scale to identify pedophilic interest 
among child molesters. Sexual Abuse: A Journal of Research and Treatment, 13, 15-25  
Seto, M. C.,  Murphy, W. D., Page, J. & Ennis, L. ( 2003) Detecting anomalous sexual 
interest among juvenile sex offenders. Annals of the New York Academy of Sciences, 
989, 118-130 
Shapiro, K. L. (2001). The limits of attention. Temporal constraints in human information processing. 
(Eds.). Oxford: New York.  
Shapiro, K. L. Caldwell, J., & Sørensen, R. E. (1997a). Personal names and the attentional blink: a 
visual ‘cocktail party’ effect. Journal of Experimental Psychology: Human Perception and 
Performance, 23, 504-514. 
Shapiro, K. L., Driver, J., Ward, R., & Sørensen, R. E. (1997b). Priming from the attentional blink: a 
failure to extract visual tokens but not visual types. Psychological Science, 8, 95-100. 
Shapiro, K. L., & Raymond, J. E. (1994). Temporal allocation of visual attention: inhibition or 
interference? In D. Dagenbach and T. H. Carr (Eds.), Inhibitory processes in attention, memory, 
and language, (pp.151-188) San Diego: Academic Press. 
Shapiro, K. L., Raymond, J. E., & Arnell, K. M. (1994). Attention to visual pattern information 
produces the attentional blink in rapid serial visual presentation. Journal of Experimental 
Psychology: Human Perception and Performance, 20, 357-371. 
Singer, B. (1984). Conceptualizing sexual arousal and attraction. The Journal of Sex research, 20, 
230-240. 
Smith, P & Waterman, M. (2004). Processing Bias for Sexual Material: The Emotional Stroop and 
Sexual Offenders. Sexual Abuse: A Journal of Research and Treatment, 16, 163-171. 
Spielberger, C. D. (1983). State-Trait Anxiety Inventory for Adults. Manual, Test, Scoring Key. Mind 
Garden: California. 
Theeuwes, J. (1992). Perceptual selectivity for color and form. Perception & Psychophysics, 51, 599-
606. 
Thorndike, Edward Lee (1911), Animal Intelligence, Macmillan. 
Thorne, F. C. (1966). The sex inventory. Journal of Clinical Psychology, 22, 367-374.  
Thornton, D. (2002). Constructing & Testing a Framework for Dynamic Risk Asessment. Sexual 
Abuse: A Journal of Research and Treatment, 14, 139-154.  
VanDeventer, A. D., & Laws, D. R. (1979). Orgasmic reconditioning to redirect sexual arousal in 
pedophiles. Behavior Therapy, 9, 748-765. 
Vogel, E. K., Luck, S. J., & Shapiro, K. L. (1998). Electrophysiological evidence for a postperceptual 
locus of suppression during the attentional blink. Journal of Experimental Psychology: Human 
Perception and Performance, 24, 1656-1674. 
Waismann, R., Fenwick, P. B. C., Wilson, G.D., Hewett, T. D. & Lumsden, J. (2003). EEG responses 
to visual erotic stimuli in men with normal and paraphilic interests. Archives of Sexual Behavior, 
32, 135-144.  
Ward, R., Duncan, J., & Shapiro, K. (1996). The slow time-course of visual attention. Cognitive 
Psychology, 30, 79-109. 
Ward, T., Polaschek, D. & Beech, A.R. (2006). Theories of sexual offending. Chichester: Wiley. 
Webster, J. S., & Hammer, D. (1983). Thermistor measurement of male sexual arousal.  
Psychophysiology, 20, 111-115. 
Weichselgartner, E., & Sperling, G. (1987). Dynamics of automatic and controlled visual attention. 
Cognitive Psychology, 30, 79-109. 
Williams, J. M. G., Watts, F. N., McLeod, C., & Mathews, A. (1997). Cognitive Psychology and 
Emotional Disorders (2nd Ed), Chichester: Wiley. 
Wilson, S. C. (1978). The secrets of sexual fantasy. Sexual and Marital Therapy, 3, 45-55. 
Wilson, S. C. (1988). Measurement of sex fantasy. Sexual and Marital Therapy, 3, 45-55. 
Wilson, S. C. (1997). Gender differences in sexual fantasy: An evolutionary analysis. Personality and 
Individual Differences, 2, 27-31. 
Wormith, J. S. (1986). Assessing deviant sexual arousal: Physiological and cognitive aspects.  
Advances in Behavior Research and Therapy, 8, 101-137. 
Wright, L., & Adams, H. (1994). Assessment of sexual preference using choice reaction time task. 
Journal of Psychopathology and Behavioural Assessment, 16, 221-231. 
Mitchell, K. J., Finkelhor, D. and Wolak, J. (2005). The internet and family and acquaintance sexual 
abuse. Child Maltreatment, 10, 49-60.  
Zamansky, H. S. (1956). A technique for measuring homosexual tendencies. Journal of Personality, 
24, 436-448. 
Zuckerman, M. (1971). Physiological measures of sexual arousal in the human. Psychological 
Bulletin, 75, 297-329. 
 
 
